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ABSTRACT 


The purpose of this study was to examine the relationship 
between university per student operating expenditures and several 
aspects of the university-government relationship in Canada during 
the period 1960/61 to 1969/70. A four dimensional model consisting 
of measures of: a) economic growth, b) population characteristics, 
c) fiscal resources, and d) university revenues and programme was 
developed as a theoretical construct for the analysis. Relevant 
variables were selected from the broad area of public expenditure 
analysis, or were constructed on the basis of several critiques of 
the economics of Canadian higher education. 

Elasticity coefficients were employed to describe the 
associations between inter-dependent variables. Derived coefficients 
indicated the relative change of one variable with the corresponding 
change of an associated variable. Since the analysis dealt with a 
time-series of data, a modification of stepwise regression analysis 
was used to isolate significant associations with expenditure over time. 

Income elasticities of expenditure were found to be in excess 
of unity in all provinces, though higher in the Atlantic Region 
than in Central or Western Canada. Longitudinal elasticities 
contained upward moving shifts in both Newfoundland and Prince Edward 
Island, downward movements in Nova Scotia and New Brunswick, and fairly 
stable sub-period elasticities in all other provinces. There was some 
evidence of a regression toward a mean elasticity level for all 
provinces when economic growth factors other than income were taken 


into account. 


iv 

The highest elasticities obtained in the model were character- 
istic of a human stock variable used as a proxy for education level 
of provincial populations. Related to this finding was the observation 
that expenditures were more responsive to increases in participation 
rates by the end of the decade. This trend reversed the pattern of 
earlier years in which an eligibility factor appeared to have had 
the closest association with the most recurring portion of university 
expenditures. 

The proportional use of fiscal resources, defined as effort and 
ability factors, was found to be more closely associated with increases 
in expenditure than were absolute measures of resource availability. 
This finding suggested a more careful consideration of policy factors 
in future studies of higher education expenditure. Elasticities in 
excess of unity were not characteristic of this dimension of the model. 

The interaction between university programme levels and 
alternative revenue sources led to no uniformity in the association 
between inter-dependent variables within or among provinces. 
Nonetheless, the proportion of total operating income from provincial 
sources was significantly associated with expenditure in five of the 
ten provinces. The elasticity coefficients for these two measures 
were generally in excess of unity and were marked by a great deal of 


inter-provincial variation. 


\ ‘ 
rv ~ 


vi 
-yetoexsds stow Iebom oft at bantasdo asbjtotsesio seedgid ofT 
level nolisoubs 10? ares ® en boav oldalvsv aAsote nein 5 io oisel 
soliaysnede ods. abv Pa = ot bsdelsai .eaokiaiuqog pease a0 


nokinetelsass sd eabuueond o3 sekedoquet stom sisw setus ibaegxs 10 


to ax8948¢ oft beatsyet baes3 atdT .obnoeb ails to bas ots vd adalat 


bad —_ od betesqqs 101982 ytiildigiis as doidwint exn9y senkane : 
Iw aotisisoaas Jeseolo ae 


.aa7d thbasqxe 





Seveeeten Zo noisxoq gaitsw99x Jeom of3 13 


bois ttotte es bentieb eaysueden fecal? to sav lanotsi0qosq 3saT oy 
a ee d3iw boatatooeaen ylesols stom sd o3 brvot eaw peneye yinitdn i 
.ytiitdsliave ssivo0ess to ssrwenom stuloeds stew nadi sivdtbnegqze mn 
sxoi961 yoiloq to sotisitsbienos Iutetes stom & bsjesggue gnibai2 akaT 


ni estitotsesig oii tbasqxes coljsoubs soriglt to estbuta — nt 


.Isbom oid to dereceiith etd to otiets3osTai3 ton stow yi inw 20 weal : hy : 
ban elovel ommaxgorq yitazevinu moswied norsostsini sAT | | 

rotisioorss ads ot yilmsetiau on of bei asoivoe sumsvoy ovisaraeatl | ‘ 

. igODEEYORS gaoms to aie eoldsalusy sashaegad <a97e} meawied P [ a 

| {stooivoza mo3i' amoont ibesuber Isjo2 Yo noltdtoqotg sds  8eolod3en0M | im 

1 ods 20 eve? ni rv zhmaqen fidiw bedaloones vsnsotiingis aaw adhd saree 7 a 


eeneynon owe elias Bnsesioss ex wiloisents oat prcgonss a! . 


WA! Fe . ; 

s19w iow b 90z9 sneog 
oe ps a a ns ay sora hor a and prey”: i | 
ae oho Tit aod We aes 














7s 


ACKNOWLEDGEMENTS 


The writer wishes to express his appreciation to Dr. P. J. 
Atherton, thesis supervisor, for his assistance and helpful advice. 
Dr. M. Wisenthal, Director, Education Division, Statistics Canada, 
and his staff, provided invaluable support during the process of 
data collection. A special word of thanks is owed to Messrs. A. 
Alexander, A, Horvath, and Z. Zsigmond. The writer is indebted to 
his wife, Joyce, whose painstaking concern for this manuscript 


cannot be estimated. 






6% .t@ ot notseiosiqge sii aaotqxe oF nodaiw medtew edi 
2otvbs Iwigisd Sas sonssaiees alt +01 .soatvasque etaeds- ooh 


Jabens® eotasizei2 ,noteivid motsnoubs ,x0190710 , iadsaes IW iM x 


Yo saaoorq oH3 antivh tioqque afdsufevad bsbivotq .iteda ahd ay 
A .@18084 02 bewo et eames to brow laisgge A .soizoeDioa ated - 


of bajdebri et ro2bxw SdT .boomgies .S bre ,ddevtoH A -tobmexalé 


ih eciemaies ehrit toi nzeoHoo gtilstenieg sacdw .sayot otkw sid LS 
-bosamkgae. od Sonmes 9 A Al 





TABLE OF CONTENTS 


ACKNOWLEDGEMENTS e e e e e e . e e e e e e e e e e e s ° ° e e . Vv 


LIST OF TABLES e e e e e ° e e . e e e e e e e ° e e e e e e e e xi 


CHAPTER 
ant ae RE a ee SE EC ey ye we hs ee le fee lee be 1 
PaO ee en ew ce ee 1 
STATEMENT OF THE PROBLEM AND SUB-PROBLEMS ...... 2 
Be ee ss pe ee Se es es 2 
OHS Sh ok a ag bl ee a oe 2 
tee ae abate re Tee: eg oss es de be yan Runs We Ns Oa oo 5 
eee IN aL Saree eee GPG! 6 ys aed Belew awe a 
euler ee ere te Fg Lie gicg Side w a, ow fei w 9 
SUE R EB oT Oe thal aT De ee ee en ar ere coe 9 
ARTOIS oh 3 Ci ES DN GR Oe a ee ere oe eee 10 
Rives Reh t er Bah ok cla 8b 9 Uf gt ae Oe ae eat ne nee ae ee if 
ti.. REVIEW OF THE RELATED LITERATURE ... « «1 «© « ss woes 12 
DEE UG Leu bens eee wet. Vera Rey, Pe See oe ie gt EL 12 
VARIABLES USED IN STUDIES OF EDUCATIONAL EXPENDITURE . 13 
UAE ane se A ASERIONS, LULL Gg tetra ats Sek ee te tag te: ee ne te ia 
VARIABLES USED IN STUDIES OF HIGHER EDUCATION .... 20 
POMGR UL GMB URGES yy. x My esi nie eed a Boe te ie vee ne 20 
EO OURInLe EVE Ce Geer tet ae we a4 ek 95s Rew icay vk me tke 
STUDIES OF OTHER GOVERNMENT FUNCTIONS ......... 24 
ae pee PE be USE Yea re i ene. a 24 
Sees A CE OR yr ye hed a oe awd es ee 8 Ae ws ae hed 


senate epic we coil] sie RE is a cn ee ar 25 








bee petal «ne oh 


e . 
= 





Vv 

ty 

t 

I 

g auIONs ate GVA MEMO MET YO THEMITATE 

g coidott 

$ _ ama ldong-dye | - 

e yqure BHT ¥O SMADTUMOTE ton 

° . youre wHT Yo MOTTANMLIMA 2 

e anotses limited hy 

e erol Jetemhl ye 7 

Of anol). qavesA : ; - 

i emsal to noittakisd - 
 - 7s 

gi , MAUTARATIL GUTAIGA THT TO WAIVER TF ——. 

ai . Mor POUdadIME ne . 
Z 

= saamempiaaian’ spmneicties >. ontcipnt u apa “Selanne ; _ 

en ee ae am 


al 


CHAPTER 

STUDIES OF HIGHER EDUCATION IN CANADA . 
Ded Ligeia LIN es se -5! gy ig 6 se bw he 
DEEL Sats a gale! ase) vi we 8 a ps 8 8: co 
RU OER geist is cei eels 6 ow 8 8) a ee we 
BURG eR RT EM ee ce Se easy gt 
ne Dependent Variable -. .-. 3s. «6 2 
The Independent Variables for E = f (Ip) 
The Independent Variables for E = f (P) . 
A Siero Ws Week ELE RT ge ae ie aera ees 
The Independent Variables for E= f (F) , 
The Independent Variables for E = f (R,P) 
He Aco ol a 8 NG ae Sat BF i at) a sa a tN eee 
PEARS ae ALE Se swe wee 8k 8) es 8s 
Iv d | OLNEY LULA COMPARISONS . .« « = © s « s ¢ 
EULA Gre re Gs creed at aobe 4 bie he ces 8 
INCOME AND EXPENDITURE .... ec «© e © « « 
Calculation of Regression Coefficients , 


Income Elasticity of University Operating 
BXDADGLEULOE «ness: BD icacapumden « sidh, lepenpie 


Factors Associated With Income ..... 
PORULATION BND EXPENDTTIUREG * 6 <6: 6 “a %@ © «0s 
FISCAL RESOURCES AND EXPENDITURE ..... 


UNIVERSITY REVENUE SOURCES, PROGRAMME, AND 
EXPENDITURE . e ° e e e e e es e o e e e 


Veo ANLEACBOVLNGLAL ANALIOLS %5 5 6. se «© 8 8 ss 
ANIGUDUGTIUN Ss e. pcsi es be ws ee ee ws 


NEW] ‘OUNDLAND e e e e e e ° . e e e e e e e 


70 


70 






. * * * . . 
¢* «§§ ©¢+ + * © © © © @&  * 
. . . . * * . . ® * * . e . 
. + = + + * © © & f@ *. 
. . . . . . . * . 


elidairsv snabmeqed ott 


t eoldaitsv igabasqebal adT 


aatdeitev jnabaoqsbal silt 
. « + » GofdekxsY zed20 
eoldsiseV 4 nobaeqebnt ant 


esidairsy sasbnagebal oft 


 . 4 a a ATAT TO MOTTOBIIOO 
a. es ATAC' TO -THEMEARET 


. BMOSTAAIMOD TATOMIVOATASTVI 


ae ee ee Seto 909 Hoteacsgea to nobisiysied 


antsBrsqO vitasavinU to yo 


| | totieala sera 
id a A oR Sl bn *: 


Leen @ ts oe: omooal at eronete 


 @ oe cae &) Cans . - 


ay 


y 





CHAPTER 


income: and Expenditture-wse. ...» » 
Population and Expenditure .... 
Fiscal Resources and Expenditure . 


University Revenues, Programme, and 


PRINCES EDWARDSISLANDrwe. » 5 » » + >» 


Income and Expenditure . 
Population and Expenditure ... 
Fiscal Resources and Expenditure . 


University Revenues, Programme, and 


NOVA SCOTIA pemeiFuyes » 5 6 es 


Income and Expenditure ........ 
Population and Expenditure .... 
Fiscal Resources and Expenditure . 


University Revenues, Programme, and 


NEW BRUNSWICK eneitivds © ¢ 4% 


Income and Expenditure ..... 
Population and Expenditure .... 
Fiscal Resources and Expenditure . 


University Revenues, Programme, and 


QUEREG@e. ond. Eependicure. « i « 


Income and Expenditure ,.. 
Population and Expenditure .... 
Fiscal Resources and Expenditure . 


University Revenues, Programme, and 


ATOMS i gs gig a gee my up 


Income and Expenditure ... 


. . . « 


Expenditure 


vide 


PAGE 


70 


‘gal 


72 


75 


76 


76 


78 


79 


79 


82 


82 


82 


84 


86 


86 


86 


88 


88 


89 


90 


90 


92 


23 


oS 


96 


96 


See ee es ees Seu tbaoged bas ohieliiqat — 


fe kb de ea Stat tbrgaqel bas esoiuoael fanalt 
osuithasqxd bos ,smmargo1d , esumever yatexavidd 
en es Cube: Ciba some 
siriibasqx’d bas simoonk 
Pee a gba e' we) ee exttbaegxd bas nobjelagod 
| ne, i. eee ee 57d tbasqxl bos asoiwosel Isoait 


dtiv 

soe | 

ay See te ay tee oe sb sud bmeCet Baa sae 
iy oer 
sf 

ey 

oy 

ay 

BY 





ey . sxustbasqxS boa ,anmatgori ,a5vaovar yitexevial 


SB . cuca ee kee Ys hey AES an 
er ee eee ke) o3u2 tbrieqxa brs .smooed . a 
SR . ,.. es a ee es ee ew) 6D ERO aX bos nolgsivgoel : 
BOL” ys svary RRA etuasbasge’ bos asorosed [aoett ; i 
| atodteuact brs sine poet .eeuteved yiteisvinw . a 
OB . sew ees ne we ee ee ee oe , AEWA WEM 
OB . ee eee ee ee a ey + 6 STUDEbOOgeE bas pmooaT ary 
86 a frie sa (e's gl wee fa ei 2 PR bus noi ssluqel a a 
BB. ee ew we +.) SD PbRSqxe bas do0xu0298) Leoekt ii 
08 §. . s303ibmeqxd box ania Li <edinavell wiexevkal. 7 
we 





‘ oe i Si Si ee Se es Ser io ett: 1408) 
5 ‘s : 
» ad : op Bere a ™ 





CHAPTER 

Population and Expenditure 

Fiscal Resources and Expenditure 

University Revenues, Programme, and Expenditure 
MANTIGRAEMES, Fi bb use cece pepe 

Income and Expenditure 

Population and Expenditure 

Fiscal Resources and Expenditure 

University Revenues, Programme, and Expenditure 
BASRAAGHEWAN: "595! Seales = 

Income and Expenditure 

Population and Expenditure 

Fiscal Resources and Expenditure 

University Revenues, Programme, and Expenditure 
ALBERTA - F05 

Income and Expenditure 

Population and Expenditure 

Fiscal Resources and Expenditure ...... 

University Revenues, Programme, and Expenditure 
BRITISH COLUMBIA 

Income and Expenditure 

Population and Expenditure ....... 

Fiscal Resources and Expenditure 

University Revenues, Programme, and Expenditure 

VI. ELABORATION OF THE MODEL 

INTRODUCTION Nos. sm ss swe 


THE CONCEPT OF ELASTICITY . 


qe 


PAGE 


98 


20 


100 


10% 


101 


101 


104 


105 


107 


107 


107 


108 


109 


109 


109 


11% 


Liz 


Liz 


114 


114 


116 


116 


118 


120 


120 


122 


oe va. ea pmuatbaeged bas! noteeingot 
oyeiibragxd bas aormosem Lanett 
oxudtbreqxd bre ,aimetgort ,ssisvst yi berav inv 
stutibasxd bos. sdooaT 

siudtbregsd bos aokieluqot 


* * . . * . 


. 


sui thnequa’ ban asoumoesd fsoalt 

stud ibasqxzd bas patent -eounevel ytrazaviad 
ssui kbasexd bas smtoont 

stotibneged brie Hosentwgell 

siutibseqxd bas esosmosad Leoetl 
siusibnmogxd bra ,smmertgord , asumevsa qstosevtal 


» ss + + « SeugtSaoqed bas saroont 
vo + es « +) StOtEbasaed Bow notielwgot 
oe ss » + Stud lbasqxae brs asvavoual |Isoet’ 


Stejkbnsqxs bor , simsigori eounsved vitetey ing 








CHAPTER PAGE 
THE RELATIONSHIP BETWEEN INCOME AND EXPENDITURE .. . 125 


THE RELATIONSHIP BETWEEN POPULATION FACTORS AND 
Ee eee ere se Sees Ses Me es a es ee 131 


THE RELATIONSHIP BETWEEN FISCAL RESOURCES AND 
wr Sea MER UII ae 3 ly tle Sl ey? ile metal hn aera Se 140 


THE RELATIONSHIP BETWEEN UNIVERSITY REVENUES, 
PROGRAMME, AND EXPENDITURE 4. Wie ae Vehe eras ae ells 150 


Vidas POUR eM CUNO “Ree es ek se + 8 ee we 154 
INTRODUCTION ee te he ee ge nog! ss Flees kee 154 

MAJOR FINDINGS Be ies Mees eo ne pei al ek ee bee eto 157 

ireVelepi lef bei ilidis Cok Vat Mik xh Ee Na ee a as eee a iy 
Population and Expenditure ee eee ate eee: a Cs 159 

Fiscal Resources and Expenditure MEPS wack fe eee 161 


University Revenue Sources, Programme, and 


Expenditure tet deeded 7) Pek gl at pete he expe Pe 164 

SUGGESTZONS FOR FUTURE RESEARCH .: ....-. +2. 0 167 
PivuLUGEREENe rey, “eee ee eee ns. FOF Fhe Lee es eee ee eo 168 
APPENDICES ere verre ee fey reer sr. a Poe § RB POG. 2 176 


A. Annual Data for 19 Variables in All Provinces, 
LEGO TEEVESSLI GI F706. Ae SS. SP SP Peer re as Lid 


B. Annual Data Used in Variable Construction; All Provinces, 
1960/61 to 1969/70 PPE TAS Ria ae ete ee ae CONS Loy 














aDAq an ania 


> ; 
. Si QAUTICHITXA GHA AMOOAT USSWES2 TIMAMOLTAIGA aHT 


UMA 290TOAR MOTTA MaNWIsa CTHAMOLTAISA SHT 
fel * . * Ad ° * * ° * . * *. * * . * . * . . An TIGUaI Xa 


_ panmtlogdd TADELe MANWTas CTHAMOTTAISA BHT 
OME wc ee we ee le te ee - 


“4 P P envy Sar Tet wernieTed atTienorpats me 
, .2oUMaVSA YTICAHAVIMY WAAWise “tire MOLTAISZ9 AT 
2 : TARA ui & hee oe eee Tent La orvad 
oes . . . . . . ‘ ° — . é heii a itly 2, ides VLA i ADOAS 
“— fy n | r re © ¥ 
pol * . * . - . « . . 7 - + ‘ ° HG Lil 10 > & tA YAAM © ~~ 3 


ic] ‘in “et , utibasexad bne smoodl 
Pes . * + —— rod 1 brtSe ba Toraicgs 
PAT mls P = 
Lod = : ‘ Iu ToONSGAS brs ssotvo0esn BS 4 
bna ,ommatagoTy .esoqwede sucevel yo letevinv 


94 , 
ul . . . * * * *. * + - . . . . . * . ? ° ¢ ‘ . » YHY ASOO] J814 
4 


i on Sl 
ne rn a er 


vXi ole ldo! aa Foe BBA OT ee Ve oe 4 a ARS SE-9- FayvGeel 


,@sonivotd LIA ;molsourieno) sidetieV at bee ejell fewncA 8 


oo Per Pr ek ce ee 1c EEE <a ceonte ~—OT*l\eael os Tayoeer 


TABLE 


rps 


LIST OF TABLES 


Studies of Education Expenditure: Levels of Analysis, 
Techniques, Variables, and Major Findings . 


Regression Coefficients Between Instructional 
Expenditure Per Student and Independent Variables 
For California State Systems of Higher Education, 
1965/66 . 


Variable Definitions and Symbols Used in the 
EiipiricalvAnalyere "sss ene 


Coefficients of Simple Correlation Between Per Capita 
Personal Income and University Per Student Operating 
Expenditures; All Provinces, 1960/61 to 1969/70 . 


Regression Coefficients for Per Capita Personal Income 
and University Per Student Operating Expenditures; 
All Provinces, 1960/61 to 1969/70 . 


Coefficients of Simple Correlation Between Independent 
Variables for Factors Associated with Per Capita 
Personal Income and University Per Student Operating 
Expenditures in Quebec, Ontario, and British Columbia, 
1960/61 to 1969/70 .. 


Regression Coefficients for Per Capita Personal Income 
and Associated Factors in Quebec, Ontario, and British 
Columbia, 1960/61 to 1969/70 


Coefficients of Simple Correlation Between Proportion 
of Population Aged 18 to 24 (X¢), Education Level 
of Population (X7), and University Per Student 
Operating Expenditures (X1): All Provinces, 
LI OL LO Le Oy ye eee ee ee 


Regression Coefficients Derived From the Stepwise 
Regression of Proportion of Population Aged 18 to 24 
(X¢), and Number of Teachers Per 10,000 of 
Population (X7) on the Dependent Variable; All 
Provinces, 1960/61 to 1969/70 . Me 


Coefficients of Simple Correlation Between Measures of 
Fiscal Resources and University Per Student Operating 
Expenditures; All Provinces, 1960/61 to 1969/70 . 


PAGE 


16 


21 


49 


50 


52 


56 


oF 


39 


60 


62 
















> 
: 
i ~ 
: 4c pre: 
sr a ¢ 4 > 
a x 
™ i 
2 ee 
{ , e 
' : 
7 ny OT T 
2asHAT IO Tei 
5 1 
, : 
“rs AG re 
ciwsd a uu 
ae 
ie oe } * 
vol 2 Stu thasqxd motisaub& to, setbuse 
= BVIEOA G@ BicSVv ou 3 . x i 
S ae , ¢ rio 
a" Me fae eafdatasV ,sauptiims 
GY TES TOTS visa .~eossu t 2 
al . * * , € . 
' -” am, e 
ee uTsesl wews Sfietitaou meieses 
prISHTSEoL fi 
> e . o~ 7 “er e err 
i 6 tds thy q ato SS tr Di j mia 23 5 oj Fbnsqx 
, cai t } Te 
; K sr » BOTS > 3832 slowortiso wo 
2G : at wl 4 4257 
; p : , aa\cael 
{x ; wwe a ; 
: . ‘ ct Salt ofoet 
s47 at gat} odmva D IOI Ts ,OG. 
i : : ’ - 3 re [ (hal a Ql 
\ . ,. . 
, 5 } a-ha 
‘tan 399 > bis TT I iit SSF. tattiyse00 
J 1 
+4 ; : : c rer at : pre : l ToOB TS 
, a > a ‘7 
a ,onor - r; . a - ont oT j *£ U3 LoTaeqna 
= ~ +7 ow en tesla ee whee a. 
~y lfenne : . ‘nm ved toed: atasloriisol nolsessgen £44 
, yt P : { f eh Te 
t 
a> \ ’ agqn ty f ‘ 
a . . . ’ ‘ aia in 
ca 
2 int ater 
treba: ot 1 100 at go tinstotltisod 
ISQsSoRns < 
7 } 
sie a4 , ;2> aha & 1 Od boa. & IBV 
~~ TT t o a aut ry 
: + : 4 759 ¥ a ru & of LE ri 
s 3 & 
od 
Bi ‘> rte Weal B27 sds aii rv | 
. ae . lan 
at ; Nf \Poel of Ode! 
. . : ,, a se +3 nf airy hs ex Sh 
gotoon lL. [sqoexzed sitoas) x99 tol einesfoliitsols noiesemen . 
e ‘ 7 
i | Das ,Ortag asd5u tT srotost bets kooees brs 
.' 7 ~~" f ~ 
\e : sid ; S60! o3 Ja\oeel ,sidarlod 
5 — . ‘ ~ ‘ i a>. f iD SS Oe bm Oe ee 
ToLlIwtoqors MSaSgwsisa mod LOaTIGY DBwagvia 20 Ba ;atatiieoo 
t ’ r ) * os 5, “ oe 
ISVs. fort aot inh 7 2S on >i bags MOL. 5A qos as 
4 
, y g a. Se eo f EN mies San Pe - s 
3HHDiIG tat ° “JsyinoU DNB ~| c/ ude? re; iivqo4d to 
: Peay .. a —s: owl as. a 
-S89hTVOT 1A  §( FA) 25tpiu teasqe ails eragy 
. t J 


| = 2 . . : . * Grhee. a . * * . . . * * . We OVA es ef oo Fe\ooF | 7 
7 i : a g p m 
z saiwqoie “ays aovl bayited sinstortisod nolwas ag9h +8 
Ago: 8 besa a Gioaluqud iQ nolisogox ad to moleposget 
- 40/000, 01 ‘ref atadnsel. to a demi bos (4 my, . rn 
7 ILA +o! fdetrey tnebneqed ods “mor (4%) aot pte sae s - 
OR, ca welts ais —py\eaer od ithe fieoa 
ins” “& i - a 
40 east soni nok nio200 siqmre lo 23 
wise r. } ye f 7 















wit ko Ts 
Sa a 
ad 


TABLE 


4.9 


4.10 


4.11 


eh 


ane 


Jeo 


5.4 


= Pes. 


5.6 


Jad 


5.8 


xii 
PAGE 


Coefficients Derived From Stepwise Regression of 
Fiscal Resources Measures on University Per Student 
Operating Expenditures; All Provinces, 1960/61 to 
ER Mata MERE, Be AGROSTA «5 bg ss te te 64 


Coefficients of Simple Correlation Between Measures 
of University Revenue Sources and Programme, and 
University Per Student Operating Expenditures; All 
Peay inces Lob Malinois 909 /7Oaies sk 8 ok 8 cc en 67 


Coefficients Derived from Stepwise Regression of 
University Revenue and Programme Measures on 
University Per Student Operating Expenditures; 
All Srovinoge., Waco Gleto WOGO/7Oy.. . sis + « 0 6 6 « 68 


Annual Percentage Increases in Provincial Operating 
Grants to Universities and Total Personal Income; 
Hewioined Lance S00 TG Lion LOGO LTO. pee sestdeh ements os 6 73 


Annual Percentage Increases in Federal and 
Provincial Operating Grants to Universities; 
Newmenotnd Land. 0960/6) ston 1969s 70. tnsusi wdetunns nants «so 74 


Annual Percentage Increases in Net Provincial 
Education Expenditure Including and Excluding 
Provincial Operating Grants to Universities; 
Nawiondiand s LO9G0U61 toc 969/ 70. dhuevslertcils x ss 713 


Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
Vewnoundland, 960/51 sto 19690 70. tvs titans wench «4 2 v7 


Annual Percentage Increases in Population 
Measures and University Per Student Operating 
Expenditures; Prince Edward Island, 1960/61 to 
EN ae ee a ee ee Pee ee ee 78 


Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
Prince: Adward: Leland.» 1960/6) tol 969/.70,tnntnhk s 2 > 81 


Annual Percentage Increases in Population Measures 
and University Per Student Operating Expenditures; 
Nowa: Scotia 6.960) 614 toclOhO 70s. nA i tied bys. oss 83 


Annual Percentage Increases in Net Provincial 
Education Expenditure Including and Excluding 
Provincial Operating Grants to Universities; Nova 
Bec tee ee) ty Ome LOO Ale! ese ae yes ee ee 85 











— 
IDAq | 2 eae 
, 2 
26 notssetged setwqei2 mort bavizec siaololtisod Saal 
Gg AOL G00 140% ~<a . 
19 velertevisl ao esses asomwoeshd Isaelt . 
‘\Oael . eeontvorl LfA ;eswcdszbaaged gaiveseqO. = 


. ¢ 
> +. 
t +r + « 
7 2 ’ ~{ s).) omic ») SJIHBBLI2 1 Lo 
ve «4 a f B we hy 
Lvet . - = 
- P 7 & ant! } 3 { 15e78 Uv sf 
> wT A Ts DI  * ~ 
Ag ps tott 
tj A - ‘ 75a Spout ) be eu ap | / LRN 
) 3 . 
= - r 1, naort o- - 
a ov\eae! of Fa\Odel ,asomwost 
af «é o. ia ; . ° ° . ° : 
P eS r 
{ ‘Tmo 14 : pad < } i P| 3c Ga r22009 - 
Id i 
t gw 
5 | .S «i 2 _ H OV 4410 
j 
= 
* ; - ' ‘ Ou Vig 
<= 
< rf 
C 4 7% + Pee -*) 7 } e ar VoTS LA 
"i a et 
- er rn 
~ 77 
iT s mw 4 ISA iLVoOI Lee 4 i = Ai Dow 8 Wiha 
‘ 
’ wv 
; oonl ; — U : Jf ro 
SHOOT. i 
z t i 7 
‘ : UWiw ori 
ty , m ‘ U : 
her ; ¥ ee | im tA 
é < 
= 
7 ' = 
e 4 a f x 4 ‘ I Aa — 
é rs ~ «te? 
oy e- ‘s a bé oe a oF, 
’ + . 
- vr 5) 
Lore’ GA its IBID § Vora 
0 RIT ki i fit “a | LISD 
= - ; 
Y Ww Ril raq0 Latontvor 
raw AC ~ rs ‘ 5. fon] - 
c\ oie & @ oe ie ewes le OF Peet oF Le. Coe! buelbrmsclwesi 
P = — 
‘5s ; > nord x slqamrc io < 2133800 
‘ 1 é T a7 “ 5) 
z - a “ , > z 
, Sai : 28150 Ie © 3953 YJiIeteving 
ce oe 
\\ . . . Oy 4s ; Drs 3¢ >tTwa 


* mse pel 1 7 c - 7 7 4 4 = . . 
Enr38Tequ I74apyvIc a4 r i 62g #8 IVvassai 


oF Td\Odel ,boalel buawhS sontsd ; esivadbasax 





] 

5 

* ° * . . . * * . ,. *. * ° * * ~ *. * * al 
Se 





- yiisisesi® bas oolaslyiseD slani2 = 2iga 2339409 
ws bas seldelisY dashbhegshal weewiod atnaloailiecd 
(sous thasged goijateqd Inebuse 194 \yttatoviall 
as © = OS\@0UL o2 f8\oaRr chante baaivhs aw 






ota alu 


XL 
TABLE PAGE 


Jo Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
Rovareso was aso on toe 1900 /70- + aces et ce ot at et ws 87 


5.10 Annual Percentage Increase in Provincial Own Source 
Revenue (X9), Federal Transfer Payments (X19), and 
University Per Student Operating Expenditures; 
NeweDeunewicie, 960/61) to. 1969770) 0... ae eae hee 89 


5.11 Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
Newrtarmswicks 19607 GIStel 1969 /7Oevieres fer. . . . 91 


ae ke Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
OGepeceri sora) Coelsaes 70 on yore eo hl ed se 97 


5.13 Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
reerakte mr tol? Grete ls ody ye, SoC ree ee hap ete 102 


5.14 Annual Percentage Increases in Net Provincial Education 
Expenditure Including and Excluding Provincial 
Operating Grants to Universities; Manitoba, 
MOOsVGLVtORAObS7OGring of ATL. Ptovigese. ter Univeral 105 


awka Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
Pane copage 19607 GIGto 1969/70 aie. keen ae eee a how eee Ho 106 


5.16 Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
Savkatchewan eis 60/ 6Letonlo69/soee. Sepeeiiuge. .. 110 


5.17 Annual Percentage Increases in Net Provincial Education 
Expenditure Including and Excluding Provincial 
Operating Grants to Universities; Alberta, 
SOOT OTFCO L909 S70 eae rai a od we ee eee ve ae eine ns Lis 


5.18 Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 
BLoported ss 260Gb, COL969770 5 nk Pa el we ew 115 


Erix 









B0A4 = 

* Gat . 
eitolsean(a bes fotisisz1) 91 Lqnlt 20 stuetott3s09 
t ~d Aetenl dosbiroasbri 19 wisi @ jaat si? 13909 
, ware a vol yotereviall 


25g T36xa St 5 of) 204 J nl — 
Q w\dacr of Ta\Gee! ,stiose ever 
¥ ; : 
> | . . 
“ f ‘ onl 
P nenereaset ; 5 A 
quem avO fs ori i stanl sgasnss7sd Fee 
az 4e ‘ aw} ‘ 
Cook 24 yahankat Level (ax) sunsvel 
) j . 3 
| g 19% ytiwrectay 
’ r ; ‘Oc? ] i+ Dwe ed 4 | yaa 
eR } P 4 J s - . 
tf . * . * . 
o.43% n 
i r ; ‘aii teov 
ml 
{ : i? 909 
bhatt 
¢ : 7 j ISVs dl 
sais 
. oF y\( i i WOM 
* > bel 
: , 5a cS A a2 8 Sr 330 
Si quis 
F P Z 4 > +5 > 
ad a 
7 ef, a 2 ae, 
Q : o7 25G8 
ad ~~ 
41 : , SProt ao. 
~*~ 
' en 
Q 
t 
43°F J J ais 
ae , 
tS } > 2 2 J ‘yi { e :' 1 
| 
tomtvec De. ere A 
31 ‘ 7 TV 
ry * ray 
co! ; es ef"! +I 
ttofeesia. t te) > Ssigote ao a sF2IIPSc 
brs esidurr Sqslut au Sco) 
; Bats rbhisg 1 0) onebrse 2 azvevinl 
> ’ bg - 
“ ‘ ; es 
aor . . 4 * 7 *. 4 . . + . 2 LG\A a , a * » (2 Ras 


viisitsesi2 ban, acitssiat103 slqela jo atnstoltieod 
bas delipisave tnshiaqsbrl poewisd ednatositsad 
,a9trs rhpesss artisiag) Wredw2? ast vt tenev igll 
4: se Soe PR OV \GEL os 13\heul (asvetnvadgad 







_ 

outs Isfontvori Ysii ob sexsdyoak upstnsaseT Ievena 

toloaivert suddusioz’ bers gnthotaot oruaideogad 

al aptadsa *aais tazsyinlt oe azasz0 itszout 
=a 7 a oars * . a aa . 7 
ae HN are 2 - an wd 

‘4 Hoivend 7: at oven 


zea* 
a 










7 
al 





97 ae 1. 
¢ = 


Baal i 
TABLE PAGE 


5.19 Annual Percentage Increases in Net Provincial Education 
Expenditure Including and Excluding Provincial 
Operating Grants to Universities; British Columbia, 
RO teak do) ame ee sg! ay ae Be go o's Lily 


5.20 Coefficients of Simple Correlation and Elasticity 
Coefficients Between Independent Variables and 
University Per Student Operating Expenditures; 


Bettish*Columbiags1960/61 to0h969/700n Pormmleve. . . i Re 
ot. Comparison of Various Computed Income Elasticities of 

Education Expenditures EPL ete ies Sie ee ee 130 
Giz Comparative Rank-Ordering of All Provinces for 


University Per Student Operating Expenditure, 

Participation Rate, Size of Enrolment, and Proportion 

of Population Aged 18 to 24 in 1961/62, 1965/66, and 

BAUV Ts) Be ee ee ee oa He ee 8 He 137 


6.3 Elasticity Coefficients Derived from the Stepwise 
Regression of Proportion of Population Aged 18 to 24 
(X6), and Participation Rate (Xg) on the Dependent 


Variable; All Provinces, 1960/61 to 1969/70 ..... 139 
6.4 Coefficients of Simple Correlation Between Fiscal 

Effort (Xjqg) and Per Capita Personal Income Sackl 

AllL*Provinces, (1960/61 tov1969/70 ©. of.e ws <-e. 142 
6.5 Comparative Rank-Ordering of All Provinces for University 


Per Student Operating Expenditure, Per Capita 
Personal Income, and Effort; 1961/62, 65/66, 69/70. . 144 


6.6 Effort-Expenditure Elasticities; All Provinces, 

BIOUSOL tOCLIO9/7Oi ss 4c OF ek Sa PT Re ee ee S 145 
6.7 Individual Fiscal Resources-Expenditure Elasticities; 

AldvProvintes #01960 /GlrtetlI69/7FOrtia. Oreery Fe. ae 149 
6.8 Individual University Revenue Source-Expenditure 

Elasticities; All Provinces, 1960/61 to 1969/70 ... 153 
Al Variable X,;: University Per Student Operating 

Expenditures, Annual Data for All Provinces, 1960/61 

EAOLSG9 £70 (F990 76) FOL UTORTIO, a a vee ee ee Ce 178 
A2 Variable Xj: Per Capita Personal Income, Annual Data 


SOSCALI-Provindes } 41 IGOVESGCI9G9 LPOU FO) FOL APOT ey. ce 179 

























. | . S : 
vite . 7 a - 


| BA ' : 4 ’ 


coldasouba Istonivotd Jovi at esasstanl sossbeoaet rasa 
Patonivort becore Pa! ae grtbulogl éxvtibasyxd 
pidmulod datitva ;ealgtetevial oF sae 42 gnidrraqgo - 

vr! Sy, « GV@NCE oo FO\OseL =~ 
vstaizasla bn: sPabfext109 sfamie to aingtol 1 t600 os. 
cK) 


baa soldalssV sanshasqsba? aaewisa 23155 2s 
aor th mdm 1 eimees, 717 obi co ra4 AS texeyvin 
i J - bild as > ! 4 } - 
: iy w# ’ if e reir € +t 
ell Tr Pp OV \ var + tevoeel  sdtdoo loo aeigiza 
to Ants toigesi2 smaoal baduqmod avolsacY Io ae iraq@ed i 
at Trt ors ban noispouba 
V [ . . “i'd > 
co ¢ 
~ ot *sontvot'l ; LA to wxiit ae @ Le Vid ratSsqmo0 ae 
uit hbreaxd satisist fnobute- 184 riiersvind 
e on hl ‘ 
rai ti ae j riot r =te ov &; m3 Gi oe 
* Ts) : ‘ : -, . te ~—er | 
beat 7 mh f .Sa\ Lat f ri 4s i bi ODA ri itad og ’ TO 
eLe aT \ aA 
rei 7 ‘ ‘ \\@e | 
satyqase. add soma bav ite jolttecd id ipsam 
pS (Oo ‘Tr hoesA aot iti ; oils J OfsaLe east = 
7 ~ eee 
puSonsd t J é : ¥ ii } “4h be . (ak) 
| iu ; 4 \ Cael ot Fd\00 ,azonivot A .sidsrisyv 
s5es1 ngawiod tsale11t00 amie 314 e3nefotiised 
3 : f f J iakO Gj (ri (; red 2 i 
c c\ r A t , ’ on ' ct 
Sal ew eee, ew, . > v\\4 L o3 iO\G0rl ,ASoNIVOT. [IA 
! 
oP a: J 4 agonl qi 6 soizsabr0-jned aviissaqrod 
. a 5 i = ae 8 Dist a S (LIS 1aqu ISD « i 
sa : x4 AA f CALTAOE «= asau Re “= ‘ er 
pat « » OV\RO. 0 ,ad\ic ‘320123 bes .Smodnt itanosist 
2 
: —_ @ A «: + nd ee Poe oo 
! »BSIAIVOT. 134 pstjiioijtagia s7wiiprss H-s20%i7 


eal + & 62 * s « ‘on i ‘ : ¢ » « . ° . OX \ JOT on) fa\oee! 


- _ 
> ' seatttsidestd savdtbaeqxd-zeotso2e9k Iscetl Dnubivibal- 348 


sy oe e 4 w ee » w 6ON\RGCL of La\OO8T , andndvort IA ee 


i a. 









Siui ibisaq#ti-esigod sunoved yaiersyial Isubivibalr 

we «  OFVeoer on eee Resotverd ffA -solttalsesia 

; actin aqQ anthises $64 ya taxsyinw +j% aldatiay. 
geet asda ivasd JiA 302 stat Leuah . a este 

. sc - ‘* ‘= = & * ad a= Pre Dorel ‘ 

















XV 
TABLE PAGE 


A3 Variable X3: Proportion of Labour Force in the 
Manufacturing Section, Annual Data for Quebec, Ontario, 
ACB rel si Co tumale ps 9G0 eto h1969, J660./99. . « « « » . 180 


AG Variable X4,: Proportion of Labour Force in the Service 
Sector, Annual Data for Quebec, Ontario, and British 
Gain a eeGU tome 6oents..imrc. Deda for ALL «4... 181 


A5 Variable X5: Proportion of Labour Force Unemployed, 
Annual Data for Quebec, Ontario, and British Columbia, 
Ire e, counents dp Tortal. Pall Time . -- =...» » +182 


A6 Variable Xg: Proportion of Population Aged 18 - 24, 
Annual Data for All Provinces, 1960/61 to 1969/70 ... 183 


A7 Variable X7: Number of Teachers Per 10,000 of 
Population, Annual Data for All Provinces, 1960/61 to 
Pa ee ee eee ee eS ey once yp 8 Gee 8 BA 


A8 Variable Xg: Proportion of Population Aged 18 - 24 
Attending University, Annual Data for All Provinces, 
Bere er mIN ere tye gees te we Wine” bs whee 4 «Ve 185 


A9 Variable X9: Provincial Own Source Revenue (x 1000), 
Annual Data for All Provinces, 1960/61 to 1969/70 ... 186 


A10 Variable Xj9: Ratio of Provincial Operating Grants to 
Universities to Total Personal Income, Annual Data for 
SaiieProvineéayeho60/6ihtoNb969/7Ourieg Derter. . . . ~« - 187 


All Variable X1;1: Provincial Operating Grants to Universities 
as a Proportion of Net Provincial Expenditure on 
Education, Annual Data for All Provinces, 1960/61 to 
ISHSALO Date. fer. eres, .Caharie. Get Gettaen «ws 6 188 


Al2 Variable Xj2: Total Federal Transfer Payments to 
Provinces Excluding Direct Per Capita Grants to 
Universities, 1960/61 to 1966/67, and Funds Transferred 
Under Section II of the Federal-Provincial Fiscal 
Arrangements Act (1967), 1960/61 to 1969/70 ...... 4189 


Al13 Variable X;3: Ratio of Federal to Provincial Operating 
Expenditures for Universities, Annual Data for All 


Provinces, 2960761 forh969/70 (el00),..Anmeal .. . 9. «ss 190 
Al4 Variable X14: Federal Conditional Grants to Provinces, 
Annual Data for All Provinces, 1960/61 to 1969/70 ... 191 


Al5 Variable X15: Proportion of Total University Operating 
Income From Provincial Sources, Annual Data for All 
Provinces) 119607 6larosl969/70461.te 199/70 . 1 2 sw ew se | 6192 














Vx. — ce 4 


~~ SDAq- ; 





: . 
‘ . ; : 
” er | Art 4 
edi nk. spiot avoedst to soltxogotd’, pp eitaiae? 
; > re aceel — 
,ottsin0 ,oadau0 tot sjad fsunnéA , notice giviau os ture 
OBE .°. 6 2 nh se oo! eee Go Pees. , sidralod dersiad bes 
, 
soivis2? aid of soya avodnl t6 aofsttoeqor7 SIRS A afdaisnV MM 
deitinu@ bap ,oizstad. .ssdau? sot otsd Lewin .aedogs 
rer . Cr of OOCL .sidmaload 
aes . . . . . ‘ + . . . . r! 
bev ; qaro1 sur to cqoitrogosl :ax sidseiaaV 
, vtl rh 
«BIC ) Hexrsi ma ,ofrsinO .< yO tet sgnd ieonmaé 
CBI : —6-PeO! of Obes 
~ — - Fr . oo | a 
’ - Vv i? t iat : OS ) d 7 ay — as izsV 
eB . oy\eae ) TA\OdCF <2 vort IfA 101 1 faunnd 
3 + | a9 sono Y, ui ‘ x rel of Pav 
oe I 2 ice iV J « if { TA «+ olialu oF 
a6 I . ‘ . , . a e 1 \ OL 
WS - GOL 6 3 i] ud qo7x4 aX sicsirteVv 
‘* ad ie fOr ABU 1B , faz grr Pe. a 
¢ : : 0 \ , u yf 4 + - 
/ ui j ora cS oe ocd ’ 0 sion I +0) a? 2 3 ' , 
. Bt . ‘ { Qu rAa\( : Pa JC eo TH: ¢ ‘ 
va 
OJ. 270830) mI BTaQGU Jf | ha Yo?) , c ini ¢ ve 5 [da beeV 
tot sie0 IfvanéA .4mganI laroesedT Iete6lT co} aoltistersvict 
r a 7 
él « -$° te - i © j OHeti 2c IrVOo LA 
a 5.3 & ive - 
23553 S299VI0 Ol 23nbie gpatinssqO Islonivord .:prk sldaivaVv {fi 
¥¢ 7 yauszibysqed fniontvozd tof jo noltsoqo?t Bb as 









o3 -issmyat, 19jeGca1T Lagsbet ingot <:¢7X sideiasy 
a) 220819 hf 728 Jsorid gabbutoxi asoniver’ 
- berretems Tebow \O\PGCL oF LO\NSRL aokstevevind 
Teper foise vos -lnssbe% adi Jo II aofres@'xzsboll 
- + ON\e6er oF falover aaNeRe 7oA ee 
. Fe. oe ap is i 4 el a 
jivo7° fiat sos tac 1 Ac otiaa eee 
sc ous A. ery Tc naib be 


eee 












J 


TABLE 


Al16 


Al7 


A18 


Al19 


Bl 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


BY 


B10 


Variable X;¢: Proportion of Total University 
Operating Income From Federal Sources, Annual 
Data for All Provinces, 1960/61 to 1969/70 . 


Variable X17: Proportion of Total University 
Operating Income From Sources Other Than Federal 
and Provincial Governments, Annual Data for All 
Provinces, 1960/61 to 1969/70 


Variable X;g: Proportion of Full Time 
Undergraduate Students in Total Full Time 
Enrolment, Annual Data for All Provinces, 
ED G0U Hl eto glObIG TDi ese Yewermn 


Variable Xj9: Proportion of Full Time Graduate 
Students in Total Full Time Enrolment, Annual 
Data for All Provinces, 1960/61 to 1969/70 . 


University Operating Expenditures (x 1000), 
Annual Data for All Provinces, 1960/61 to 
ari ry A era seer ee lg alg! ta Me SS 


Full Time Undergraduate Enrolment, Annual Data for 
All Provinces, 1960/61 to 1969/70 


Full Time Graduate Enrolment, Annual Data for All 
Provinces, 1960/61 to 1969/70 


Number of Employees in the Manufacturing Sector 
(x 100), Annual Data for Quebec, Ontario, and 
British Columbia, 1960 to 1969 , 


Number of Employees in the Service Sector (x 100) 
Annual Data for Quebec, Ontario, and British 
Columbia, 1960 to 1969 , 


Number Unemployed in the Labour Force (x 1000), 
Annual Data for Quebec, Ontario, and British 
Columbia, 1960 to 1969 . 


The Labour Force (x 1000), Annual Data for Quebec, 
Ontario, and British Columbia, 1960 to 1969 


The 18 - 24 Year Old Population (x100), Annual 
Data for All Provinces, 1960/61 to 1969/70 


Provincial Populations (x 1000), Annual Data for 
All Provinces, 1960 to 1969 , 


Provinuial Gross General Revenue (x 1000), Annual 
Data for All Provinces, 1960/61 to 1969/70 . 


xvi 


PAGE 


03 


194 


195 


196 


198 


199 


200 


201 


202 


203 


204 


205 


206 


207 





XVil 


TABLE PAGE 
Bll Provincial Operating Grants to Universities (x 1000), 

Annual Data for All Provinces, 1960/61 to 1969/70... 208 
B12 Total Personal Income (x 1.000.000), Annual Data for 

Pe CaCl ares eo e LT Uy 5 <> -s) s&h ae woe 8 209 
B13 Provincial Net Education Expenditure (x 1000), Annual 

Data for All Provinces, 1960/61 to 1969/70 ...... 210 
B14 Federal Operating Grants to Universities (x 1000), Annual 

Data for All Provinces, 1960/61 to 1969/70 ...... 211 
B15 Total University Operating Income (x 1000), Annual Data 


ee Le eee ONO ee oO y 70s « 6 se 8 212 


divx 
AS 


808 
eos 


Ors 


Is 





COOOL x) askd raxavEallo3 inhi gi 1a%9q0 
2 a. OFVESCT ox LA\OORE Laadatvoss tik ce, 


<0? efe@ Lsuand .(G00.000.5 x) saoant Tackles lose? 
- . » OF8L of O88T jesemiver® ITA 





° ‘ * 


InwanA , (O00! x) ord iboseed noreaouba I9Mf Imbonivort 
-. . , Byleaer or fa\veel ,asaoFvort JIN 3b wed 


TapnnA , COOOL x) eaitiésevial oJ atoes gohsereqgo Cotab3t 
OVWOSPL os fd\0oe! ,esanivo7TT MA ge? ated 


sie IsunnA (000! x) sojpoord grdsaraq® yiiszavinl letort 
_ Ov\Cael of Ta\oaes -esonkvost IEA sot 










CHAPTER I 


STATEMENT OF THE PROBLEM 


I. INTRODUCTION 


The expansion of university enrolment has been described as 
the single most important factor contributing to the financial plight 
of Canada's universities (Proceedings, 1955, pp. 39-46). Traditional 
revenue sources, such as tuition fees, have become inadequate bases to 
Support the growing costs and expenditures associated with rapid 
increases in enrolment. One consequence of this situation is the 
gradual but steady evolution of government involvement in university 
finance (Hyman, 1968). By the mid 1960's there had emerged a new 
relationship between universities and government, the nature of which 
had important implications for every facet of university operations 
(Hurtubise and Rowat, 1970). 

The most striking feature of the university-government 
relationship was, and is, the reliance of the former upon the latter 
for the bulk of its revenues. For the year 1966/67, gross federal 
support for universities outside Quebec accounted for 27 percent of 
total revenues while provincial grants constituted 45 percent of 
revenue (D.B.S. Daily, October 29, 1968, p. 4). Under the Federal 
Provincial Fiscal Arrangements Act (1967), provincial support rose to 
almost 80 percent of revenue. The disappearance of federal payments 
made university support "solely the concern of the provinces" 
(Cameron, 196%, p. 5). 


In this context, the interprovincial variation in support of 
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university expenditures has emerged as another characteristic of the 
present financial relationship. Whereas several studies have attempted 
to describe this phenomenon, few have taken into account the complex 
of socio-economic and governmental factors that may be associated with 
university expenditure variations on both inter and intraprovincial 
bases. In an attempt to overcome the deficiency, this study examines 
the financial aspect of Canadian university-government relationships 
by focusing on several characteristics of each institution. A 
multiple regression technique is used to test the influence of 
independent variables derived for this study on university 
expenditures throught the 1960's. Although the research has no policy 
objectives, the isolation of variables associated with expenditure 

may serve to assist future policy makers in arriving at decisions. 
Judgments about what variables can or cannot be manipulated may be 


improved by a consideration of past experience. 


II. STATEMENT OF THE PROBLEM AND SUB-PROBLEMS 


Problem 
The problem that this study is designed to investigate is 
stated in the form of a question: 
What factors have been associated with variations in 
university expenditures within and among the Canadian 


Provinces in the decade 1960 to 1970? 


Sub-Problems 


The evolving relationship between university and government 
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has been characterized as multidimensional. 

Rapid change is only one problem: a more difficult one is to 
distinguish between local situations and aberrations on the one 
hand, and the basic difficulties that confront university- 
provincial relations. It is often too tempting to ascribe current 
difficulties to local peculiarities of institutions, without going 
through the more difficult process of analysis to see whether the 
problems are of a more profound nature (Hurtubise and Rowat, 1970, 
We). 

We have not yet recognized all of these dimensions. Those that have 

attracted Canadian interest are treated in the following sub-problems. 

1. The relationship between higher education and economic growth 

has been stressed in several Canadian studies, the most 
notable of which is Bertram (1966). The explicit assumption 
of many subsequent writers has been that government 
recognition of the importance of higher education Can be 
measured by the financial inputs of provincial and federal 
governments to this process (Cameron, 1969, Ch. I, Waines, 

1970, Intro., Economic Council of Canada, 1970, Ch. 5). 

Implicitly, the assumption is made that increases in higher 

education expenditure can help to sustain economic growth. 

Although it is not the intention of this study to investigate 

the contributions of higher education to economic growth, an 

analysis of the impact of economic factors on university 
expenditures is in order. Thus, the first sub-problem deals 
with the following question: To what extent do variations in 
economic factors explain variations in university expenditures 
over “ime? 


2. A second, but related dimension, has to do with the fiscal 


resources available to governments for their financing of 
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higher education. It has been suggested that the resources of 
the citizenry, and its tax burden, are variables affecting 
university support (though the pattern varies from state to 
state. Gregory, 1967, p. 126). The extensive use of direct 
grants and fiscal transfers for higher education makes 
necessary their inclusion in any analysis of fiscal resources. 
Therefore: 

To what extent do variations in the use of fiscal resources 
explain variations in higher education expenditures over 
time? 

The evolving relationship between provincial governments 

and universities may also be characterized as a closer 
relationship between universities and provincial populations. 
It was Porter's contention, that for the period 1951 to 1961, 
social class was a major determinant of access to higher 
education. Various measures of class were used in this 
pioneering work. They included family income distribution, 
occupational level, number of children per family, and 
education level of parents (Porter, 1965, pp. 183-191). 
Ethnicity and religion were also related to the educational 
aspirations of the Canadian population. The extent to which 
some or all of these characteristics have proceeded to exert 
an influence on the Canadian social structure is a matter of 
continuing concern. Therefore: 

To what extent do variations in population variables explain 
variations in higher education expenditures? 


The dependence of publicly supported institutions of higher 
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education upon both public and private income is another 
dimension of the university-government relationship. 
Considerations such as these have received much attention 
in the American literature of higher education as well as in 
many recent Canadian studies (Cameron, 1969, Waines, 1970, 
pp. 43-57, Hurtubise and Rowat, 1970, Ch. 6). Suggestions 
dealing with alternative forms of university finance are 
generally based on the assumption that certain university 
revenues have increased or decreased in importance relative 
to others. Nonetheless, generalizations about university 
finance in Canada may be invalidated by the provincial 
structures in which universities operate and by the 
different characteristics of universities from province to 
province. Thus: 

To what extent do variations in university programmes and 
in the use of alternative revenues explain variations in 


expenditure over time? 


III. SIGNIFICANCE OF THE STUDY 


This study is part of the broader area of public expenditure 


analysis. Pryor (1968, p. 35) contended that the process of building 


a positive theory of public expenditure involved the answering of 


four basic questions. 


(1) 
(2) 
(3) 


(4) 


What types of goods and services are publicly financed? 

What are the determinants of the volume of public expenditure? 
What are the factors underlying other behavioral properties 

of public expenditure? 

And what difference does it make whether a good or service is 
financed in the public sector? 
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This study is primarily concerned with Pryor's second question. 
In consideration of several criticisms of "determinants" studies 
expressed by Bird (1970, Appendix B), it attempts to investigate only 
one government function and to place the investigation within the 
wider context of government finance. 

The relationship of government spending on higher education to 
a positive theory of government spending has not been elaborated as 
well as other relationships in the public sector. The rising volume 
of expenditure for higher education in relation to Gross National 
Product (circa 1% in the 1950's, 1.5% in 1967, and a projected 2.5% 
for 1975, Waines, 1970, p. 31), is indicative of the need for analysis 
of government spending on this function. The limited theoretical 
development in the area of elementary and secondary education 
provides some background against which to formulate hypotheses. 
Nonetheless, considering the differences between public and higher 
education, it would appear constructive to isolate factors of 
particular relevance to higher education before formulating more 
rigorous hypotheses. 

The economics of higher education is a relatively new field 
of inquiry. It has been shaped, in part, by traditional views of 
higher education held in Western Europe and North America, and by the 
economic needs of developing nations. In the American writings of 
Harris (1962), Daniere (1964), and Cartter (1968), the primary 
concern is with university internal operations and their costs, 
private demand for higher education, and alternative forms of finance. 
Although there is a recognition of the growing dependence of 


universities upon governments, the tendency is to suggest ways of 
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mediating this relationship. Thus, Benson (1968) recommended a shift 
of federal research from private industry to universities, the 
provision of block grants for higher education to state governments, 
and the creation of loan schemes for individuals. Little consideration 
is given to the propensity of government to support higher education. 
In this respect, the Canadian pattern of university-government 
relations is markedly different. 

The foregoing indicates the lack of theoretical development in 
the economics of higher education. What little work has been done 
can be summarized as follows: 

1. Ome of the first studies of the demand for higher education 
in the United States concluded that parental aspirations 

for the educational future of children are dependent upon 

socio-economic and educational "experiences" of parents. 

These aspirations are important indicators of both future 

enrolments and public willingness to pay for higher 

education. 
Increasing educational attainments of parents, 
increasing incomes, increasing proportions of the 
labor force in professional, managerial, and other 
white collar occupations will lead to greater demands 
for higher education (Brazer and David, 1962, p. 41). 
2. The propensity of a state to finance higher education is 

a function of demand, "limit" of financial ability, and the 

substitution of private and/or out of state "choices" for 

public institutions. As demand rises (measured by per 

capita income), the income elasticity of demand will shrink 

"despite the reduced effort required to add state 


appropriations with increasing income" (Gregory, 1967, p. 133). 










5 - 


™ ' 7 

t ; » 2 ae 

sor ~ah .audT aitdesotvefas aids ani3sibas 
: yiide s babnonmnss2 (#alT} coanst ,3u a . 
. ateutee GOT Ao Tesess lezebs1 30 

a9 ,2asiliie.: Ing of Weseuvens “vere ‘ _o 

< hcctecathea sudeid 10? S30m82 dsc0l¢ to aot = 
im ~~ a a = e 


is bam 






be serigin ssoseit o¢ sdete « to «siansestc off 


anys 







st nels 







a baa yxsilice |: inboners ta “sieti" ,breceb to moitccu? s~ 
— 7 » ’ 
s ae - 


# 29 4e0 ‘+ o\" bas asevins 4 ookzesi3etae |< 


e , > 
pee 7 - i” - 


aoe 
240 bagtient 





A similar conclusion was offered by McIntyre in his nation- 
wide American study. As demand increased (per capita income), 
effort declined as a predictor of higher education 
expenditure (1969, p. 271). 
he Education expenditures respond differently to per 
capita income over time and space because of increasing 
technological complexity . . . (Pryor, 1968, p. 184). 

This theoretical consideration of education as a social 

investment held true for Pryor's combined analysis of pre 

and post-secondary education spending in market and 

centralized economies. 

4. . . . larger percentages of children and larger 
enrollments lead to larger propensities to spend in 
the lower income states that taper off in the high 
income states where the birth rates decline. Children 
and enrollments simultaneously generate demands for the 
maintenance of expenditure during cyclical declines 
and to the growth of expenditure over time at a rate 
faster than income (McMahon, 1970, p. 251). 

These theoretical considerations of the nature of higher 
education as an economic good have yet to be adequately tested on 
Canadian data, though some progress has been made on particular aspects 
of the problem put forward in this study. The development of a 
conceptual framework to explain the university-government relationship 
in Canada should begin by testing these and other variables 
(particularly government) in the provincial and national contexts. 
The McMahon study dealt with elementary and secondary school finance. 

It was a first effort to build an econometric model incorporating 


research from previous studies. As such, it may be useful for the 
definition of factors related to higher education spending. 
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IV. DELINEATION OF THE STUDY 
Delimitations 

1. This study is restricted to a consideration of aggregate 
university operating expenditures per full time student for the years 
1960/61 to 1969/70. Part time students have been excluded from the 
calculation of expenditures per student ratios because, (a) available 
figures for part time enrolments are not based on any uniform 
definition, (b) there is no common agreement as to the method of 
converting part time enrolment to full time equivalent enrolment, and 
(c) part time enrolments in Canadian universities have only been 
reported since 1962/63. Until the mid 1960's the reported figures 
were based on a small sample survey. 

2. A university is defined as a degree granting institution. 
Therefore, junior colleges, community colleges, and other post- 
secondary institutions not affiliated with universities are excluded 
from the research population. 

3. The province is defined as the relevant level of analysis 
because of the university-government relationship already posited. 
Only institutions that have received public funds are considered as 
part of the population. Thus, this study is delimited to publicly 
supported universities. 

4. Provincial characteristics that have been shown to be 
associated with the variation in university operating expenditure are 
selected from the literature of education finance and from studies of 


Canadian higher education and intergovernmental relations. 


Limitations 


1. Aggre;ate data derived from government sources fail to account 
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10 
for varying definitions used and omissions made over time. The 
precision of this study is limited by these considerations. In 
addition, analysis at a provincial level is unable to demonstrate the 
operations of individual universities. 

2. Longitudinal analysis reveals little about variable structures 
at certain points in time. Because the purpose of this study is to 
make dynamic inferences, i.e., to analyze changes over time, inter- 
provincial comparisons may be complicated by structural changes that 
have taken place during the period under consideration. 

3. The use of ratios limits the interpretation of their 
association with variations in the magnitude of expenditure. Thus, 
both the numerator and the denominator are considered in attempting 


to explain variations in the dependent variable. 


Assumptions 


1. Variables other than university costs act as determinants 
of university expenditures. Socio-economic, demographic, and other 
characteristics of a province are influential factors in determining 
expenditure variations. 

2. The relationship between universities and governments makes 
university finance dependent, in part, upon factors that operate to 
determine expenditures in other areas of the public sector. 

3. The type of public good under consideration, i.e., higher 
education, differentiates it to some extent from other types of public 
goods. These differentiations are also associated with expenditure. 

4. Changes in the dependent variable are jointly determined 
by changes in the independent variables. The assumption of 


interaction between independent variables dictates the type of research 
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11 
design used in this study. 

5. The multi-dimensional relationship put forward as a 
conceptual framework for the analysis of university expenditures is 
a valid structure in which to analyze the past state of university- 
government relations. 

6. The occasional existence of data for non-publicly supported 
institutions within published expenditure and enrolment figures does 


not distort the overall pattern of expenditure. 


Definition of Terms 
The following terms are used throughout the Study. Others will 


be defined when necessary. 


Operating expenditure. Expenditure on daily operations which 


includes the costs of instruction, research, librairies, plant 
maintenance, scholarship, administration, and other. These can 
be divided into direct expenditures such as academic and non- 
academic salaries and benefits and non-wage items such as 
stationery, educational appliances; and indirect expenditure such 
as general administration, maintenance and management such as 
cleaning, light, water, heating, repairs of buildings and 
equipment, etc.; and general educational expenditures such as 
examinations, conferences, etc.; expenditure on student provisions 
such as student residences, cost of dining hall, recreation, etc. 
oo 28 (Tagenozh, oppid23«24>% 


Higher education. This term is used synonomously with 
university education as previously defined. 

Post secondary education. This term includes the range of 
studies beyond provincial definitions of junior matriculation up to; 
but not including, university education. 

Publicly supported universities. This categorization includes 
all degree granting institutions that have received provincial and/or 


federal operating grants in the decade 1960/61 to 1969/70. 
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CHAPTER ITI 


REVIEW OF THE RELATED LITERATURE 


I. INTRODUCTION 


Higher education finance has not been the subject of many of 
the extensive analyses of government spending performed in the past 
two decades. A contrasting situation exists with respect to education 
expenditures which have been subjected to perhaps more analysis than 
any other government function, particularly at state and local levels. 
Whereas studies of government spending have been conducted at various 
levels of analysis (international, national, state, tdigtrict, cate. ), 
cross-sectional analyses vastly outnumber time-series research in 
the published literature. Since it is the purpose of this study to 
identify and analyze factors associated with spending on higher 
education, the bulk of this Chapter is devoted to a consideration of 
research related to education finance. 

A large proportion of the literature on education finance is 
made up of research based on the use of regression techniques. Such 
efforts are concerned with factors both theoretically and empirically 
related to expenditure. Since there has been great similarity in the 
use of variables and in the findings of these studies, they are 
subjected to critical examination in Sections EE gthily anda ont wtitie 
Chapter. Table 2.1 (p. 16) provides a summary of some of the more 


important studies. 
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II. VARIABLES USED IN STUDIES OF EDUCATIONAL EXPENDITURES 


Income per capita. This measure of ability to finance education 
has generally accounted for the largest portion of variation in 
expenditure measures. It has been found to be highly correlated with 
other "wealth" measures, such as, median family income, and property 
valuation. Income per capita has generally been treated as a measure 
of demand but, in some cases, where private sector models have been 
used to explain public spending, it has been defined as a supply 
factor (Miner, 1963, and Gregory, 1967). Whether or not this 
separation seems useful depends upon the extent of intercorrelation 
between explanatory variables. Thus far, attempts to define the 
function of income per capita have proven disappointing (Miner, 1963, 
Peetu, oird, 19/0, p. 210). 

Median family income. Though usually highly correlated with 
income per capita, median family income has emerged as a leading 
predictor of education expenditures in some studies of metropolitan 
school districts. The rationale for its use tends to be the 
assumption that pre-secondary education support is a function of 
family rather than individual income, particularly in cities where 
the possibility is high of more than one wage earner per family. It 
has been a useful explanatory variable in studies of city and 
suburban education expenditures if the school district spending under 
consideration was independent of state finances (Brazer, 1959, James, 
Thomas and Dyck, 1963, Garms, 1967, Kee, 1967). 

Property valuation. This variable, related to the legal 


structure of school finance, has been influential in studies of 
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14 
school expenditure from "own sources" (Hirsch, 1960, Alkin, 1966, 
Fisher, 1967, Harvey, 1969). As a local wealth measure, it has been 
a good predictor of expenditure in studies in which "state aid" is 
unimportant to local finances (Harvey, 1969). 

Enrolment variables. In studies in which measures of 
enrolment have been included, they have invariably been among the 
three leading predictors of school expenditure. They have been far 
more influential in studies of low income areas where state aid is 
generally based upon per pupil enrolment as well as upon fiscal 
capacity of the local area. In high income states, "wealth" 
variables (income, property valuation) have functioned as better 
indicators of expenditure. The use of enrolment ratios, such as 
elementary to secondary, is usually explained as an effort to derive 
the influence of the student "mix" on expenditure. In almost all 
cases, the proportion of secondary students enrolled emerges as the 
better indicator of expenditures due to the higher costs associated 
with high school education. The influence of wealth and enrolment 
variables together have been summarized by Pryor (1968, p. 226). 

The ratios of public consumption expenditures for education to 
the G. N. P. are related to the per capita income in the time 
series data. Nevertheless, the number of school age children 
acts as a constraint on the increase of total expenditures. 

Labour force variables. Measures of the proportions of the 
labour force in various occupations have been hypothesized as 
determinants of public education expenditures (Shapiro, 1962). As 
surrogates of the extent of industrialization, they are supposedly 
related to spending in that they purport to measure the response to 


technological change. The assumption here is that highly industrialized 
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15 
areas will tend to spend more on education than areas whose economies 
are based on agriculture or natural resources. In studies of large 
school districts throughout the United States these variables have 
been identified as significant determinants of school expenditures 
(Miner, 1963, James, Thomas, and Dyck, 1963, Potter, 1966). Recently, 
some attention has been devoted to the percentage unemployed as a 
predictor of expenditures but the results have shown inconsistency 
in that both positive and negative associations with the criterion 
variable have been uncovered (James, Thomas, and Dyck, 1963, Garms, 
1967). 

The failure of occupational variables to consistently 
explain school expenditures might be related to the tendency of 
local school districts to provide a "common" curriculum to all pupils. 
It may well be that expenditures on higher education are more closely 
related to occupational levels since higher education has traditionally 
been viewed as the repository of more advanced skills. 

Urbanization. The high correlation between labour force 
variables and urbanization has tended to suppress the influence of 
this "classical" determinant (Hickrod and Sabulao, 1969). All other 
things being equal, the influence of urbanization on school 
expenditures should be significant in areas where urban density has 
created a need for special services. The tendency for state aid to 
be significantly correlated with measures of urbanization supports 
this type of hypothesis. 

Fiscal resources. Studies of school expenditure have 
generally limited their investigation of fiscal resources to state 


aid and propei'ty valuations. These two variables are hypothesized 
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Table 2.1 


Studies of Education Expenditure: 
Techniques, Variables, and Major Findings 


Levels of Analysis, 








Study Level of Analysis Dependent Leading Predictors and 
and Technique Variable Major Findings 
Fabricant State (C.S.) State ed'n. Personal income per 
(1952) expenditure capita, density, and 


Brazer CLtise (CoS. ) 

(1959) 

Miner Btate «(C55 .0 

(1963) 

Sacks, County °(¢C.S.) 

Harris, 

Carrol 

(1963) 

Kee Cities (C.8.) 

(1965) 

Potter City school 

(1965) districts 
PGadac 


per capita 


Current ed'n 


expenditure 
per capita 


Aggregate 
state and 
local ed'n 
expenditure 
per capita 


Current ed'n 


expenditure 
per capita 


Current ed'n,. 


expenditure 
per capita 


Current ed'n 


expenditure 
per capita 


urbanization. 
Independent variables 
accounted for a greater 
proportion of variance 
in 1957 than in 1942. 


. Median family income. 


Whereas government 

aid per capita and 
number of pupils 

ewerted strong positive 
influences on the 
dependent variable, 
density and industrial 
employment had no 
Sara LEA significant 
effects. = .41 


State personal income 
per capita. 

Increases in the 
dependent variable were 
associated with increases 
in revenues for local 
schools collected from 
state sources. 


State aid per capita, 

citar) valuation, 
come per capita. 

R 790 


Income, attendance. 
State aid was not 
significant. R2 = .59 


Regional differences 
in "dummy variables. 
R2 = .36 in 1950. 
R2 = .80 in 1960. 
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Table 2.1 (continued) 


LT 


Study Level of Analysis Dependent Leading Predictors and 





and Technique Variable Major Findings 
Sacks, Suburban Current ed'n. Income per capita, 
Ranney districts (C.S.) expenditure sfate aid, enrolment. 
per capita R™ = .67 
Hirsch Districts Current ed'n. Per pupil assessed 
(1960) (ies.) expenditure valuation of real 
per pupil property, income 


per capita. 
High correlation 
between predictors. 


R2 = .85 
Sacks, Districts Current ed'n. Average daily 
Pelimith  (C;5.) expenditure membership, state 
(1961) per pupil in aid, property 
average daily valuation. 
attendance R2 = .87 
Shapiro State (C.S.) Current ed'n. Personal income per 
(1962) expenditure capita, labour force 


per pupil in in non-agricultural 

average daily employment, children 

attendance aged 5-17 enroled, 
proportion of total 
enrolment in high 


school. 

James, Districts Current ed'n. Median family income, 
Thomas, (Cosa expenditure property valuations, 
Dyck per pupil percent unemployed. 
(1963) R* = .77 
Garms Districts Current ed'n. Unemployment ratio, 
(1967) (0,553) expenditure median family income, 

per pupil percentage homeowners, 


median years of 
schooling, property 
valuation per pupil, 
percent in private 
schools. R* = .85 
Sample included 107 
school districts of 
populations over 25,000. 
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Table 2.1 (continued) 
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Level of Analysis 
and Technique 


Dependent 
Variable 
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Leading Predictors and 


Major Findings 


eee 


Paterson 
(1967) 


Fisher 
(1967) 


Kee 
(1967) 


Pryor 
(1968) 


Provinces 
6G 8s) 


Cities 
(C.S.) 


Districts 
(Ts8.) 


National 
Comparisons 
(C.S. and 
5 BE) 


Current ed'n. 
expenditure 
per pupil in 
average daily 
attendance 


Current ed'n. 
expenditure 
per pupil 
from own 
taxes 


Current ed'n. 
expenditure 
per pupil 


Aggregate 
per pupil 
expenditure 
for pre and 
post- 
secondary 
education 


Personal income per 
capita for non-policy 
cues 
=(eircas.66 
Salary level and 
school size for policy 
itl ge 
evo. to, .93 


Per pupil property 
valuation, median 
family income, 

sek eee: aid per 
pupil. = ,67 
eiceee level of 
adults significant in 
high income districts. 


Absolute change in 
median family income. 
R2 = .41 

State aid had a 
negative association 
with expenditure. 
Possibility of 
substitution. 


Level of economic 
development, 
proportion of school 
age children in 
population. 


a aaa eet te ES po arte fs ahuete wh terete) 
Explanation of symbols 


C 
r,8. 
R2 


-S. = Cross sectional 
S Time series 
Proportion of variance accounted for as a percentage 
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io 
as having a negative relationship, i.e., the higher the property 
valuation, the lower the state aid. There has been ample evidence 
of the relationship at the school district level (Hirsch, 1960, 
Miner, 1963, Sacks and Hellmuth, 1961, Kee, 1965 and 1967 )* 
Aggregate studies have not been able to arrive at the same conclusion 


because of the influence of intervening variables (Shapiro, 1962). 


III. STUDIES OF HIGHER EDUCATION 


Gregory (1967) attempted to explain the variations in state 
and local appropriations for higher education by using multiple 
regression techniques on a cross-section of data. He tested several 
hypotheses related to factors associated with variation, the "kind" 
of economic good under consideration, and consumption and production 
within the American states. He assumed that a private sector demand 
model might explain appropriations in the public sector. In addition, 
constraints on spending as well as "other" outlets to relieve the 
burden of demand were included as amplifiers of the demand model. 

Demand was related to size of age group in population 
eligible for higher education, tastes of citizens, ability, and other 
miscellaneous factors. Several measures of each of these demand 
factors were developed but the most significant were the size of age 
group and the educational level of the population (a measure of taste). 

"Outlets" to relieve the burden of demand were defined as 
private institutions, migration out of state, and migration "into"! 
state, the latter being a source of relief because of higher tuition 
costs to out of state residents. Both private substitutes and 


migratory out low were positively associated with appropriations. 









vaasqorg oft tarigth of? ..9.1 ,qidenctisies svibiagea fo 


4 ’ 


ee S| 


: ee ; a 6 c 7 
sonebive oluas assed aa stent bis etets sf3 sewer sid nok: 


Ue eo! i* 23 it Ts fv A 2D tT 8 > LUG 
- ‘ ' - 
f - 1¢ \ or {oe ; iin ,' Hits 2 ADB P 3 t , 75 
*. - 
¢ 
[ f i bs 5 Tof »o fs 25 tows ¢ 
noteutlono? amps 45 uly fc 
¢ 
7 Pe 4 
j io noo tt aft 2o saugood 
ft! , otiqaid) id sy guitievanpsul to sonsw, i 
] i 
+ " 7 - , | i oO = o99'TD 
ba 2 bh b= | 4 s =? 8 ; 
= f 9 eG od am i tc te troy OCR - 
‘ ’ : - O27 EB HO at f ‘J nol 
= ¥ bs se | 
} 19 aa “ V } Ww a” : ; » , 2% 
fi » i 8 1c Goi ° i € wm ve > igi 


basmab yor tevizg se iof3 bomneges oH .as3s3" asols ot aidsiw 


on7 VSIiST OS 25 9 j Ww J i 
Sona FE De | : t ~ Siow ¥ é& A 
i Moss wagog oO (Mot 2 5° uo es) : etets. n : 







wsdjo boe .voaiiids .anasisio } 9ietn3 


[ats 














oge to oxie. oft stow Japoltiiagie teem ada aud bsqo! sveb stow aio 
wen . 7 : 
{ r r * © ra 
{ate 53: 20: swesen BD nota! vqog oni to level fenoliaoubs sd3 bas quia 
a -~ 
a 













bs gT4w dicen To sebiud silt aveliox o2 “si6fsu0Q" a 







aT 


Be ee 


: - a 7 c 7 7 . : a 7 , 
ep fiteicnhte animate! sisvizg 





20 

Constraints were defined as taxable capacity (per capita 
income), and effort. These too, were significantly related to the 
dependent variable (1967, p. 132). The final equation took the form: 

Y = -8.15 + .18x! + .77x2 + .007x3 - .0000015x4 - .10x5 - .07x6 4 
42? 
where: xl is education level of population, x? is proportion of the 
18 to 24 age group eligible for higher education, x? is income per 
capita, x4 is income per capita squared, x? are private outlets, X® is 
out of state migration, and xX? is effort. 

McIntyre (1969) attempted to explain interstate variations 
in expenditure for public higher education, "taking into account the 
significant differences in sources of funding that exist among 
different types of public institutions" (p. 262). A model was 
developed that excluded measures of expenditure found to be highly 
correlated with the dependent variable, instructional expenditure per 
student. Explanatory variables appear to have been chosen on the 
basis of their success in previous studies. A cross-sectional 
analysis of 1966 data was conducted for each type of institution. 
Table 2.2 (1969, p. 268), summarizes the results of this research 


(see page 21). 
IV. VARIABLES USED IN STUDIES OF HIGHER EDUCATION 


Student Measures 

Proportion of college-age population in total population. 
Gregory found that the correlation between this variable and state- 
local appropriations per capita was .01 (1967, p. 113). The exclusion 


of students "not eligible" for college entrance from the original 
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Table 2.2 


Regression Coefficients Between Instructional Expenditure 
Per Student and Independent Variables for California 
State System of Higher Education, 1965-66 


-_eeeeeeeoeee SO eee 


Independent Public Public Public Junior 
Variables Universities Four Year Colleges Colleges 


oo a ce a i la 
Extent of full time 


enrolment 929% 189.172 ds 

Income per capita 48° 72650 pa7 

State expenditure x 

on other functions -46.06 416.862 ~ 
Effort 3.47 = yy ate 02 

Proportion of total 

instructional income 

from state 20" -.69 o218.32" 
Proportion of total 

instructional income * 
from tuition =.28° Sy hig js be -213.86 

Coefficient of multiple 

determination £20 . 80 -44 


= Significant at the one percent level 

- oo  p  er e e Ee ee. eee 
ee ae TL TE I a TI 
calculation resulted in a new correlation of .50. However, this 
adjusted measure of demand was rejected by Schaafsma (1968, p. 12) 
because it restricted analysis to a very "short-run approach" and, 
did "not always reflect clearly changes in the demand for higher 
education." 

The student "mix". Studies of higher education have 
attempted to assess the influence of programme levels (graduate, 
undergraduate), and academic activity (full time, part time) on 


expenditure. It is assumed that these measures of the "nature of the 
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activity" distinguish it, in some way, from other educational 
activities. They are perhaps more closely related to demand than 
measures of faculty-student ratios and other interna (Gregory, 1967, 

p. 117, Schaafsma, 1968, p. 6). The major problem with these measures 
is that a two-way relationship may exist with the criterion variable. 
Universities may be prone to spend more on high cost programmes because 
of varying grant structures in use across Canada. 

Private outflow and migration. Neither of these measures 
appear suitable for analysis in the Canadian context. Literally 
all universities in Canada are publicly supported despite the 
private origins of some. The only problems that seem to have arisen 
are related to the endowments incomes of some of Canada's older 
private universities. In some cases these funds have been deducted 
from provincial operating grants. The second measure, that of 
migration, does not appear substantial, except perhaps in the 
Maritimes (Hurtubise and Rowat, 1970, p. 34, Lacroix and Proulx, 


1971, p. 16). 


Economic Deve lopment 
Income per capita, Income distribution. It has been 


Suggested that "more wealthy states would tend to provide larger 
per unit levels of support for higher education than the less 
wealthy states" (McIntyre, 1969, p. 265). This phenomenon was 
substantiated in both the Gregory and McIntyre studies. In both 
cases per capita income proved to be a better predictor than 
income distribution, the latter being a significant determinant 


of attendance at university in Canada (Porter, 1965, Schaafsma, 1968). 
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23 
It appears that general ability to pay for higher education tends 
to suppress the influence of income distribution on expenditure. 
It was for this reason that Schaafsma computed the average income 
earned by the members aged 35 to 64 of each occupation in his study 
of demand for higher education in Canada (1968, Doe lLOlL ee ate world 
appear that the level of analysis should dictate the use of one or 
the other variable. 

Industrialization. Gregory found that the percentage of 
persons in selected occupations requiring a college education was 
so highly correlated with educational level of the population (.78), 
and with per capita income (.70), that he omitted it from his 
regression. The problem with defining the "need for a college 
education as the criterion for occupational classification has 
been discussed by Schaafsma (1968, p. 20). It omits all those who 
"aspire to'’ a university education for their children and fails to 
account for the influence of large sectors of the labour force 
traditionally omitted from higher education. 

Revenue sources and use. The structure of higher education 
finance in Canada necessitates a much closer investigation of fiscal 
resources than has been undertaken in U.S. studies. It could be 
that McIntyre and Gregory measures are far too gross for Canadian 
data. McIntyre's measure of ability (instructional expenditure 
on higher education as a proportion of total state spending) does 
not account for the structural changes that may take place in 
government spending over time. Any consideration of fiscal effort 


must take inte account the influence of inter-governmental transfer 
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24 
payments and/or direct grants to universities. The study of revenue 
utilization by universities is made more complex by these 
considerations, 

Education level of population. Gregory found that a one per 
cent increase in the educational level of the population was matched 
by a $0.63 increase in state and local appropriations per capita 
(1967, p. 116). This variable has not been isolated in Canadian 
studies of higher education but Paterson found that the percent of 
the population with nine or more years of formal education was 
positively and significantly correlated with per pupil school 
expenditures in 1941, 1951, and 1961. Schaafsma suggested that 
it was a major determinant of demand for higher education in 
Canada. When accompanied by average income in his regression the 


proportion of variance accounted for was .95 (1968, p. 17). 


V. STUDIES OF OTHER GOVERNMENT FUNCTIONS 


Regional Variables 


The association of regional variables with government 
expenditure has received some attention in the United States 
(Sharkansky, 1967, 1968) but almost none in Canada (Bird, 1970, 

p. 213). Sharkansky used five independent variables (per capita 
income, federal aid, state effort, state role, previous 
expenditure) in an initial effort to separate state and local data. 
His dependent variable was state government expenditure per capita 
in 1963. He found state role and previous expenditure to be 
positively associated with the criterion variable but, personal 


income failed to explain any significant portion of the variation 





















} aa 
— 
i 
anidsteveving yo worse ikty 
a 


saona’ vd x4iqmoo Som ‘hen er 8 
. 
= 
ened vo =) 


- 
; - yen eon tem 
7 Pl ‘ arse + ly ¢ ot p> fiBT 75 saxth ‘45 5 4 
pe gmuiavet 20 ybuda sui «2944 fatovina - 5 + as 


“> 4.) moda ; city Lt 


« ¢ ea al 
i j 9 7a 4» feysl marr boure 
Toa sno f ao3, pAuor XV Rd ds Ia 0 


ibe sit ri SE batornr 


+ a) ] j ri lB 
Panrv2ijAM 2580 MmoOrIS 4 a 
foo! ¢ at ets t sensisni TAF & 
Areas teaq Brot ci B>c i sie 
~~ 8 1 ~ tf - : P| nvr : fd ryvYEV ereitl (ali «4G . Feel 
BIOL IA ‘ys ps ; if ii ti ; i 
wi ’ 
t : =) . 
4 - ; t+saubo tsdg rr 4o eathu2a 
f 395T= sna 3 ; ; : 
gout ) tour ico Sain ni tw fomeiegqed gris 
4 : 
- 4 
[ o¢ r : f TT } a At eS) ‘ OR 
Yo" 
4 _ 2 cn ,i¢? ANCL mt 3 ors tbnage 
; c f r : is 4 - E 
bos bh s 2ow 32 h 
1 + f > ; oy 
13 oOfezasTes if on vB. Ya dS INBaqoIS OW beau 
4 { ‘wo ~ A. " c ‘ 7 j 
oo > 
rer £ , : “ey 14 4ettan sare k <T, nots < 
mE | \ + SOL ae es 7 AWS iS Jie iho I +0 ene 
s As ’ 
_ 
OLTOMU Mi tM Ae E f 
IASHRISVOR nf i 135 erolas1 ¢ i xt : 3 
. : ‘ 4 4 4 5 4 , > * € ae * 5 ; : 
: esjese betta sdj olf sweltnsiis smoe bavisast Baa sy ibaedzs 
‘ — = ni 





id re t 


yOvel (, brid) sdbage) mreeance Jeans turd (sae! Toes Dai 
yy | ' : 





“ - Ki 
\BItgRo. +99) sate} av Snobusqebni svti bees ywanstisde erst 
ao, t 


7 


Alia calor pieda ei 7OHS, otese ;brs Isrebs? - oot 






7 
- aad 
a 


ij ‘t's . 
oo! bis Stet, Sisteqo2 02 iz0739 a stab nek can 9 th o¢ 
ty 


ae , i | igedee Oe 


' >) 


— ee. > ” : ya : 
ges way peWd idqgne anmusevoy « 
. 7.) - 






i , 


atts") 
es 


2 
@e 


25 
in expenditure. This brought the conclusion that personal income 
had a more profound influence over local governments. "State 
officials appear to benefit from access to a more extensive and varied 
economy" (1967, p. 174). A further study of regional characteristics 
and their relationship to three measures of economic status 
identified several significant correlations but Sharkansky found 


large residuals "not explained by economics alone" (1968, ip. 119). 


Political Factors 

Among the most prominent efforts to quantify political 
activity were Fisher's index of two party competition, Morss' 
measure of legislative apportionments and Gramlich's legal 
constraint against borrowing (Bird, 1970, p. 214). Both Morss and 
Gramlich found significant relationships with measures of spending 
but Bird contended that so few studies were a meager basis for 
theory building. Hickrod concluded that political variables had 
been a "crashing disappointment" in studies of public school 


expenditure (1970, p. 42). 


Intergovernmental Aid 


The literature of intergovernmental aid has contributed 
confusing and conflicting results (Gramlich, 1969). Whether or 
not the grant and transfer schemes studied have stimulated, 
complemented, or substituted for local spending has been the subject 
of much debate. Results appear to be a consequence of how "aid" 
variables are entered in regression equations. The problem of 
autocorrelation, noted by Morss, has yet to be solved (1966) 


Alternative methods have been suggested but, for each technique 






















A 


ek y" ‘ 
omasnt Ledoszeq vsdd adteutonos sia jdguond abi? . 
aaj?" BI asumssvag fepal sevo sonoulint brvetoxg oso a > 


9 stom 5 O23 889995 mov? J3ltsnsd 03 raoqas sinipttie 


betray bie oviensix 
ybute sedzaet A CONT 6g .vaer) “yeremess 


esiatsiversoteds Isnoige1 to 


puseia olmonope ‘to eatuasem oeult of gidenottslax sheds bra. 


é . ij 
biwo? yaenmiaeie apd enotisissto> inoptiingze Lereyse betizsesb wr 


agtmonoos yd bealsiqxe Jon” alnubiess egzel 


) 
(RE .q ,8e0L) “onols ' 


¢- 


aroioot Lustsgiog 4 an 
a} 


{ 
a ie 


[sotikiog yiisasyp od ettois jnsaimosg Jeom sd3 goomA 


| 7 
'gayoM .catditoqmes vixreq owt to xebal a'sodetl sasw ysivisoae © |: 


isaot e'dotime1D bas ejiasmnotatoggs sviselatas! lo s1usssm@ 


= V7, 
bos @aidcd djod (AIS .q ,OVOl . bark) antworted tenisge Jabextenoo 
' , eet 
i 
antbasqe to aatvasom di aqilenotisios imsortingis havo? do timer” sie 


tot etesd sSkeom 5 STOW solbuta wok oa jadt bsbmesaoo bake jud or 


bed sefdbiszsy lesistlog tsdd bsbufonoo bomlokl .gokbiinud yrosds - 


1 
astbuia at "Iosminioqgsulb gnidesso” s ased | 
re — 

(Sd .q , OVD) oir . 

\ | 7 5 " 

biA lelupm=evommedae 
x | a 


betudisanos apt bis Ipsinamrrmevogteini to or act 


foodoe# ostiduq io 


26 
there is a criticism, and consensus about the effects of 


intergovernmental fiscal arrangements is hard to reach. 


VI. STUDIES OF HIGHER EDUCATION IN CANADA 


The literature of Canadian higher education consists of 
several studies devoted to the university-government relationship 
(see particularly Hurtubise and Rowat, 1970 and Financing Higher 
Education in Canada, a study commissioned by The Council of Ministers 
for Education in 1970) and the financial situation of Canada's 
universities (Bladen, 1965, Waines, 1970, Wright, 1970, and Slater, 
1970). Only Hanson (1969) and Cameron (1969) take into account 
the fiscal positions of the provinces. Though few could be 
classified as empirical studies, they make up a substantial body of 
literature contributing to this study. 

Until recently, the most comprehensive analysis of university 
financial requirements was Financing Higher Education in Canada, also 
known as the Bladen Report (1965). It recommended a perpetuation of 
the federal per capita grants programme with substantial increases in 
operating, capital, and research funds. The justification for increased 
federal aid was the fear that provinces would have insufficient 
revenues to finance universities at a level necessary to their 
satisfactory operation. Unfortunately, the Report did not consider 
the possibility of provinces administering the same funds which the 
federal government supposedly had available. Perhaps, the commissioners 
felt that Ottewa would be more generous than provincial legislatures. 
If so, they gave no justification for this sentiment (Rosenbluth, 1965, 


p. 96). As for intergovernmental relationships, the Report simply 
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recommended federal-provincial meetings for the purpose of revising 
the grant structure. 

The failure of the Bladen Report to consider even the most 
elementary data concerning the progress of provincial involvement in 
higher education finance was one of its major weaknesses. Such data 
were available in a series of monographs begun in 1960 by the 
Canadian University Foundation (later the Association of Universities 
and Colleges of Canada). The main economic indicators of these studies 
were measures of ability and effort. They tended to show that 
throughout the period 1958/59 to 1962/63, there were marked variations 
in the year by year ranking of provinces on both indicators with 
Alberta maintaining the highest overall average and Newfoundland, 
the lowest. 

A more comprehensive study of university finance, published 
in 1969, provided an extensive coverage of provincial involvement 
since the mid 1960's (Cameron, 1969). Using measures identical to 
the C, U. F. and A, U. C. C. monographs (grants as a percentage of 
net general expenditure, grants as a percentage of income per capita), 
the study showed the dominant position of Alberta followed by the other 
Western Provinces, Ontario, Quebec, and Maritimes in 1965/66. 

The pattern was maintained in 1966/67 but, in 1967/68, the first 

year of the Fiscal Arrangements Act, Nova Scotia and Quebec showed 
substantial increases in effort while Saskatchewan declined relative 
to the other provinces. On the basis of preliminary data, the period 
1968 to 1970 was characterized by the increased effort of Nova Scotia 
and Newfoundland, and the decline of British Columbia, Quebec, 


Saskatchewan, and New Brunswick. 
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28 
The Cameron study was one of the first to make mention of 
provincial ability to raise funds and make use of various revenue 
sources for the financing of higher education. Unfortunately, 
the topic was not treated at any length (1969, pp. 167-168). By 
relying heavily on measures of ability and effort, the study was unable 
to relate the use of alternative revenue sources to university 
finance. Nontheless, the emergence of university financing as a 
provincial concern was recognized. 
A substantially revised version of the Cameron study was 

submitted to the Council of Ministers for Education in 1971 as 
part of a broader investigation of post-secondary finance (Graham and 
Cameron, 1971). Fiscal capacity received some consideration in the 
context of equalization and regional disparity. Since one dimension 
of the present study is devoted to fiscal variables, the Graham and 
Cameron findings are reported here (1971, p. 274). They offer some 
background for the analysis of data in ensuing Chapters. 

The provinces which have benefitted most from the federal 

programme (Fiscal Arrangements Act, 1967) are relatively 

wealthy . . . The success of the programme appears to be in 

preventing a widening of regional disparities in the 


provision of post-secondary education, not in removing or 
decreasing differences. 
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CHAPTER III 
THE RESEARCH DESIGN 
I. INTRODUCTION 


The use of private sector models has brought about major 
problems of interpretation in many previous studies of pre and 
post-secondary education expenditures. Miner (1963) concluded that 
his model, which specified supply and demand factors, did not have 
"great explanatory power" due to "substantial intercorrelation 
between explanatory variables." There was the possibility "that 
the fundamental assumption is false and the agencies that determine 
local school expenditures are not motivated by rational economic 
objectives" (p. 136). Gregory, too, found high intercorrelation 
between "demand" and "constraint" variables in his model of the 
determinants of state-local appropriations for higher education (1967). 

Hickrod (1971, p. 42) commented on the difficulty of 
adapting a private sector model to the public sector. He chose to 
illustrate his argument by explaining the role of the price variable 
in the private sector. 

Usually (in the public sector) either the tax rate or the amount 
of taxes paid is nominated to play the role of this variable. 

In the private sector, price is assumed to have a negative 
effect on consumption, ceteris paribus. But the Hogan and 
Bentley study (1969) and the Hickrod and Sabulao study (1969) 
found that the net regression coefficient for tax rate was 
positive rather than negative, which casts some doubt on whether 
tax rate really does function like a price variable. 


The specification of a model for use in the public sector 


must take into consideration the nature of the good, public demand, 
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30 
and ability to finance the good (Gregory, 1967, p. 112). An analysis 
of these considerations should go further than specifying solely 
economic factors since "conditioning" and "social factors" are also 
part of the expenditure process (Musgrave, 1969, p. 69). Studies of 
public spending that have used multiple regression techniques are 
evidence enough of the desire to incorporate as many factors as 
possible in an effort to explain associations with particular 
spending patterns. Indeed, it has been the use of so many unspecified 
and intercorrelated variables that has brought about criticism (Bahl, 


1969, Gramlich, 1969, Bird, 1970, Hickrod, 1971). 
II. THE MODEL 


The model used in this study attempts to analyze variations in 
university expenditures associated with each of the dimensions of 
the university-government relationship identified as sub-problems. 

In so doing, there is no suggestion that these dimensions represent 

the necessary and sufficient conditions for a study of higher education 
expenditure. They represent some of the more important issues that 
have been recognized and debated in a relatively new field, namely, 

the economics of Canadian higher education. 

The Canadian university is regarded as a multipurpose 
institution whose relationship with its environment is undergoing 
rapid change. One example of this change is the increasing reliance 
upon provincial governments for its revenues. The assumption is 
made that university expenditure is a function of income primarily 
from government sources. The propensity of a government to finance 


higher education can be interpreted as a response to public demand. 
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Thus: 

H st£UCL) Carfe(p) 
where, E is university expenditure, I is university income from 
government, and D is public demand for higher education. 

1. Previous studies suggest that the demand for public 
education is a function of wealth and wealth-related 
variables (Pryor, 1968, McMahon, 1970) "more so when 
demand is measured in terms of expenditure than when it 
is measured in terms of fiscal effort" (Hickrod, 1971, 
p- 45). However, higher education, as an economic good, 
may differ from public education. University education 
is both non-compulsory and unrelated to "earmarked" 
taxes such as property valuation is to school finance. 
In addition, there are possibilities of substitution 
within the realm of post-secondary education in each 
Province and across Canada. These substitutions may 
be cheaper to the purchaser. They may also be perceived 
as offering greater short term and/or long term monetary 
returns e.g., technical and vocational colleges. 
Considering these possibilities, to what extent do 
factors associated with current levels of income help 
to explain variations in university expenditures? 

E =f (Ip) 
where Ip is income within a province. 

2. The demand for higher education has also been related 

to sociological charaeteristics of the Canadian 


population (Porter, 1965, Schaafsma, 1968). Unfortunately, 
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32 
these studies have been limited to one or two points in 
time. Do changes in the character of a population over 
time help to explain the variation in university 
expenditures? A major limitation on coming to grips with 
this problem is the use of census data which is gathered 
too infrequently for time series analysis. It is 
proposed that the use of proxy variables may substitute 
for "harder data'' if only to obtain some knowledge about 
population changes and their association with the 
variation in university expenditure. Thus: 

E = f (P) 
where P represents population characteristics. 
Fiscal resources and their use were characterized as a 
third dimension of the university-government relationship. 
We are concerned here with the extent to which tax, 
and other revenues have been associated with variations 
in university expenditure over time. A concern about 
the use of fiscal resources can be characterized as an 
attempt to measure government activity in the public 
sector (Sharkansky, 1967, 1968). In Canada, this involves 
a consideration of both provincial and federal spending 
for higher education. Thus: 

E = f (F) 
where F represents fiscal resources. 
One of the major problems facing universities is finding 
financial support for various instructional activities. 


The debate over revenue sources and revenue utilization 
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does not center on any one issue (Hyman, 1968). There 
are concerns over the extent to which provinces have 
supported part-time enrolment and graduate work. The 
Government of Canada has been the focus of many university 
briefs calling for additional support for research, 
graduate studies, and special services. Are increases 
in graduate or other enrolment associated with increases 
or declines in government and/or alternative revenue 
sources? How have these factors operated as predictors 
of the variation in university expenditure in the past 
decade? Thus: 

E = f£ (P,; BR) 
where P is program and R represents alternative revenue 


sources. 


III. REQUIRED VARIABLES 


The Dependent Variable 


(X1) University operating expenditure per full time student. 


Studies of educational expenditure suggest the use of a measure of 
current spending as the appropriate indicator of demand for educational 
services. Since operating expenditure is the most recurring portion 
of total university expenditure, it, more than any other measure, 
represents the focus of the problem put forward in this study. 

Operating expenditures may be treated totally or proportionally, 
in deflated dollars or in current dollars. Since proportional 
expenditure makes some correction for size of population and permits 


a consideration of the rate of investment in each student, it is 
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assumed to be a better indicator than total expenditure of the scope 
of educational services. Variations in operating expenditure that 
may be due to changes in the value of money are difficult to assess. 
The development of a higher education price index in Canada has been 
severely retarded by the lack of uniformity in university accounting 
and reporting precedures (Interview with M. Wisenthal, June, 1971). 
The use of other price indices "can be just as misleading as relying 
on current expenditures . . ." (Sharples, 1971, p. 44). Therefore, 
in the absence of a generally accepted higher education price index, 


expenditure is measured in current dollars. 


The Independent Variables for E = f (Ip) 
(X2) Personal income per capita. In almost all previous 


studies of education expenditure, this variable has emerged as the 
leading predictor of variation in the criterion variable. Its high 
correlation with other measures of wealth such as median family 
income, property valuation, etc., substantiates its use as a measure 
of economic development. It is therefore assumed that the higher the 
ability to pay for higher education, the higher will be the effective 
demand for higher education as reflected in levels of university 
expenditure. 

The shortcomings inherent to the use of income per capita as 
a measure of economic capacity have been considered by both Sharples 
(1971) and Paterson (1967). In general, income per capita fails to 
consider income distribution within a political unit, such as a 
province. However, for purposes of this study, a measure is required 


that represents both disposable income of individuals as well as 
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tax sources available to government. Income per capita best suits 
these criteria. It should also be noted that over a relatively short 
period of time, such as ten years, the correlation between personal 


and disposable income per capita in each province is invariably .90, 


(X3) Proportion of labour force in manufacturing sector and, 
(X4) proportion of labour force in service sector. Both of these 


measures have been referred to as surrogates of economic development 
in that they measure response to technological change, Schaafsma 
found that the background (occupation of father) of university 
"eligibles" was a significant determinant of university attendance 
(1968, p. 17). However, as the proportions of the labour force in 
various occupations rose over time, productive "spillovers" enabled 
less favoured socio-economic aspirants to benefit from a university 
education (1968, p. 31). 

(X5) Proportion of labour force unemployed. In two recent 
studies of school expenditure, an unemployment ratio was used to 
measure the influence of cyclical declines in the economy (James et 
al., 1963, and McMahon, 1970). The longitudinal association of 
variations in yearly average unemployment with variations in university 
operating expenditure is open to conjecture. It may be that high 
rates of unemployment are associated with low per student expenditures. 
On the other hand, the possible tendency of students to remain in 
university during periods of unemployment may maintain or even raise 


per student expenditure. 


The Independent Variables for E = f (P) 
(X¢) Proportion of the population aged 18 to 24. The 
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use of this variable is suggested by the studies of Pryor (1968, p. 226), 
McMahon, (1970, p. 251), Gregory (1967, p. 132), Cameron (1969), and 
Schaafsma (1968). Canadian experience dictates that whereas the high 
post World War II birth rate alone can account for increasing 
enrolments, the aspirations of the college age population are perhaps 
a more significant measure of demand for university education. Spending 
for higher education can naturally be related to those in attendance, 
but this is considered as more of an institutional measure than a 
measure of population. 

(X7) Education level of population. The education level of the 
population has been found to be a significant determinant of education 
expenditures in cross-sectional studies of all levels of education 
(Gregory, 1967, Hickrod, 1967, Shapiro, 1962, and Paterson, 1967). 
Schaafsma identified educational level of parent as an important 
indicator of a child's opportunity to attend university (1968). 

One of the problems inherent to the use of education 
indicators is the identification of a level representative of common 
achievement across structural units. In the Paterson study, the 
proportion of the population having nine or more years of formal 
schooling was used as a surrogate for education level. His comparative 
cross-sectional study covered the years 1941, 1951, and 1961. While 
the ninth year of school may have been indicative of generally uniform 
compulsory school age in Canada at those times, the pattern has since 
changed. Both compulsory school age and retention rates beyond 
minimum schooling vary considerably from province to province, This 
more recent plienomenon has prompted the use of variables representative 


of the proportion of population having a college education. However, 
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37 
as pointed out previously, the limitation of education level to 
"college educated" fails to account for the aspirations of less 
educated members of the population. 

The problem of selecting an adequate measure of education 
level has been described as an effort to define the "stock" of human 
capital. "The stock of human capital indicates the level of human 
resource development which has been achieved by a country... ." 
(Harbison and Myers, 1964, p. 24). Ideally, actual level of educational 
attainment would be the most useful indicator, but it cannot be 
calculated on a longitudinal basis. For purposes of this study, the 
number of teachers (elementary and secondary levels er 10,000 of 
population has been borrowed from the Harbison and Myers work. 

Several assumptions are implicit in the use of this variable. 
Firstly, it is assumed that the proportion of teachers in the population 
is a more adequate representation of '"native''stock than the number of 
engineers, scientists, physicians, and dentists. The latter variables, 
also used by Harbison and Myers, correlated at a much lower level 
with a composite index of human resource development. Secondly, it is 
assumed that the teacher/population ratio is an adequate descriptor of 
education levels since the numerator includes varying degrees of post- 
secondary education (one year training and beyond). Other indicators, 
based on the stock of professional occupations, tend to include 
education levels far beyond those of the majority of the population. 

A third assumption, that no substantial portion of Canadian teachers 
was unqualified or untrained throughout the 1960's, appears tenuous. 
The variation in qualifications should be considered as a limitation 


upon the use of X7 as an education index. 
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When population characteristics associated with higher 
education expenditures interact, the resulting equation (Xj = X6.X7), 


is similar to the demand functions used by Schaafsma (1968) and Tu 


C1971). 


Other Variables 

The socio-demographic characteristics of a population can be 
represented by variables other than size and education levels. In 
the American context, percent of population non-white has been tested 
as an indicator of willingness to spend on education. McMahon 
demonstrated that racial variables may have short term influences 
but are generally insignificant in the context of overall 
development (1970). In other words, the use of racial variables 
is apparently dependent upon an assumption of zero growth. It is 
also statistically dependent upon a uniformity in sample from one 
jurisdiction to another. Neither of these assumptions appears valid 
in the Canadian context thus mitigating against the use of measures of 
religion and/or ethnicity. This is not to deny the possible importance 
of these variables, but to suggest that other types of research design 
are more suitable for their testing. 

A third factor, urbanization, has been hypothesized as a 
significant determinant of government and non-government spending 
on both public and private goods. It is not used in this study 
since a time series of urbanization data for the Canadian provinces 
does not exist. The annual reports of Provincial Departments of 
Municipal Affairs are a potential source but, there is no uniform 


definition of urbanization used by the provinces for purposes of 









7 
§ s 
se 
| bd 


s ae 4 7 nl ial 
icmen eotieiraisaisds noljeiuqog # 
906286 s2ivets 


sahait Atiw bets 


4 ' a¢ % 
‘ anerniet aor sbhogkes mons 
: : ‘ ‘4 ‘ 29 1 3s ‘ 
=* . vy ~ e) =n suos enraivsoT Ait «H~ ine 7 . 
Chee =) pe duds UI) < 
. tt wAd aoe | 
if \ + iceedse wd Ob 20523 sme b 292.03, es 
ey bob (oots) om we ’ 






us ae 
ip fos Y t9c3QO 


tl 


oriatiok . 
8SJH4 
& i 
4 iS 
> x rac 
’ an 
7 
A ri ele ) ts - iw A 
- 3 +] J é S.) rit 
a é AQ 7 
. - . x ¥ 
Ane ferry t , 2200 4 nosh 7 rag rs Pe OST ; ro.i Fr selgilez 


. ‘ ; r A} > % Tages 2 cr} 4 
Sxiestitaaya asad ann ,goltBSiGgAGtU ,1CI264 Or tg 


a 


~ 
We 
“ 


7 ; r. ry Pa se oO i ca 
IHAMNIaCH ioc us Jason isyoe -0 tracinrsateh 3 









ae | 







' 
. a ; 
yb $8 airs ni beew ton zi 31 .eboog stevinq bne atid 
7 iV i : 7 4 # 
703 siab noisssinsdaa to raites omit 
Sas 6 ry ee . ye 





- he 
‘ 





39 
calculating a common base, e.g., proportion of population 
dwelling in centres of over 25,000 people. Finally, the 
correlation between income and urbanization is usually so high 
that it is difficult to make any sort of judgment about independent 


effects. 


The Independent Variables for E = f (F) 


A major problem in analyzing fiscal measures related to 
Canadian higher education is that programmes have changed over the 
decade 1960 to 1970. For instance, direct federal grants to 
universities were replaced by tax transfers, and adjustment and 
equalization payments to provincial governments in 1967/68. One 
of the assumptions of longitudinal analysis is that variable 
structures remain comparable over time. In this case, no such 
assumption is warranted. Thus, adjustments are made to compensate 
for programme shifts. These may place some limitations on both 
the accuracy and the interpretation of multiple regression 
coefficients. 

(Xg) Provincial ''own source'' revenues. For the purpose of this 
study, "own source" revenue is defined as the aggregate of revenues 
from a) taxes, b) privileges, licenses, and permits, c) sales and 
services, d) fines and penalties, e) interest, discount, and foreign 
exchange, f) own enterprises, and g) other revenue. These seven 
categories are generally defined as Gross Revenue from Own Sources 
(Statistics Canada, Provincial Government Finance: Revenue and 
Expenditure). This classification fails to consider the structural 


differences ir revenue sources between and within provinces over 
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time. Neither does it include federal grants and shared-cost 
contributions to provincial revenues. It is instead, a gross 
measure of the amount of money available to a province for the 
funding of public services. Although a simplified measure of 
provincial fiscal capacity, it does help to evaluate the function 


of certain revenues vis-a-vis others (transfers and direct grants). 


(X40) Provincial operating grants to universities as a 
proportion of total personal income. This measure of "fiscal 


effort", suggested by Hickrod (1967), has appeared in cross- 
sectional studies as the income elasticity of demand for education. 
Its use in longitudinal research has been minimal and, Hickrod, 

in his study of ecological changes and expenditures, was one of 
the first to define it as "effort through time". In cross-sectional 
research this variable has had a consistent relationship with per 
capita income. Briefly, as per pupil expenditure rose with rising 
income, in high income areas, fiscal effort tended to decline. 
Longitudinal studies have been unable to arrive at the same 
conclusion, there having been conflicting results with the use of 
this variable. 

According to Bird, the confusion over fiscal effort is 
partially attributable to the fact that few programmes are related 
to average per capita income. Therefore, causal statements based 
on observed changes in income and expenditure have been meaningless 
in studies of aggregate government spending (1970, p. 90). However, 


studies of particular government functions may come closer to the 


meaning of effort. 


(X11) The ratio of provincial operating grants to 
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universities to net provincial expenditures on education. This 


inverse measure of sectoral ability, used by McIntyre (1969), may 
help to validate the contention that university finances must 
compete with other provincial spending on education. The Cameron 
study (1969) disclosed a drop in provincial spending on universities 
since the inception of the Federal-Provincial Fiscal Arrangements 
Act (1967). However, the study failed to relate the decline to the 
possibility of alternative public preferences expressed in 

greater spending on other forms of education. 


(X12) Federal transfer payments for all other functions 


excluding transfers based on higher education and post-secondar 
education operating expenditures made sinee 1967). Federal transfers 
for "other" services have been hypothesized as stimulative to spending 
for higher education. The spillover argument may have validity in 

the Canadian context, since many shared-cost programmes during the 
1960's were related to education or "training". 

The calculation of this variable is facilitated by a Federal 
Government reporting procedure that classifies transfers as Conditional, 
Unconditional, and Other. "Other transfers" consist mainly of transfers 
to certain provincial institutions and to municipalities. From 
1960/61 to 1966/67, university per capita grants are included in this 
category. As of 1967/68, "Other transfers'' includes all transfers 
(abatements, equalization, and adjustment payments) made in respect 
of post-secondary education under the Federal-Provincial Fiscal 
Arrangements Act. Therefore, "other transfers" are removed from the 
calculation of federal transfer payments so as to insure that the 


measure of "stimulation" or "spillover" does not include any portion 
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42 
of the criterion variable. 

It should be noted that at the time of ae collection 
(December, 1971), the fiscal data provided by the Department of 
Finance had not been adjusted to include current figures relating to 
post-secondary transfers from 1968 to 1970. These figures have been 
adjusted by the writer based on the most current release of the 


Education Support Branch, Department of the Secretary of State (April, 


1971). 


(X73) Direct grants to universities and fiscal transfers 


based on post-seeondary operating expenditure. These two programmes 


that characterized the intergovernmental relationship in the last 
decade have been the subject of several studies reviewed in Chapter II. 
It is not the intent of this study to reexamine the particulars of 
these programmes, but to assess their relationship to expenditure 

over time. To do so, a variable must be designed that reflects the 
interrelationship of provincial and federal spending patterns. 

There is certainly no consensus about the division of 
financial responsibilities between levels of government involved in 
university finance. Although the federal presence was manifest prior 
to 1967/68, through the operation of the per capita grants programme, 
there existed at least two situations that illustrated the debate over 
direct involvement. 

Due to the intransigience of the Government of Quebec, 
universities in that province were compelled to refuse federal grants 
from 1952 until 1960. As of 1956, the distribution of federal grants 
was administered by the National Council of Canadian Universities, later 


the Canadian Universities Foundation. However, this attempt to please 
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43 
critics of direct federal involvement had little appeal to the Quebec 
government. In March of 1960, Ottawa presented a new proposal whereby 
federal payments to universities could be made by either the C., U. F. 
or a province. The latter alternative envisaged an increase in 
provincial corporation tax and a corresponding decrease in the federal 
tax. The option applied to all province. 

In the debate which preceded the bill, Mr. Fleming, then Minister 
of Finance, pointed out that the additional one per cent abatement 
had a different value in each province. In some provinces the 
value of the abatement would be much greater than the $1,50 per 
capita paid by C. U. F. while in others it would be an insufficient 
amount for purposes of university finance . . . Because of this 
fluctuation in value, the federal government offered to provide 
revenues in provinces where the abatement value was less than $1.50 
and to deduct revenues where the value was higher than $1.50 
(Hyman, 1968, p. 49). 

Quebec was the only province to accept the federal proposal. 
There was some concern among the province's universities that they 
would not receive the equivalent $1.50 per capita payment, but it 
disappeared when Quebec raised its own per capita grant to $2.00. It 
should be noted that direct operating grants for assisted research were 
not part of this debate and Quebec's universities received such grants 
throughout the period. 

There is no doubt that the fiscal arrangements of 1967 placed 
post-secondary and higher education finance solidly within the realm 
of provincial decision-making. Although attempts have been made to 
demonstrate a decline in provincial spending as a response to the 
new programme, they are based on calculations of effort prior to 
1967. In other words, critics of provincial finance assume that 


tax abatements, adjustments, and equalization payments should be 


used as indicators of federal support for post-secondary education. 
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44 
This method of analysis is rejected in this study. The provinces 
are under no obligation to spend transfer payments on post-secondary 
education. The decision to spend, and on what services, is entirely 
their own and is treated as such in the following Chapters. 

The foregoing analysis suggests the use of a variable 

that measures the constant involvement of both levels of government 
throughout the 1960's. An elasticity of expenditure with regard to 
the "mix'' of government spending serves this purpose provided that 
the "mixed'' independent variable is structurally consistent 
throughout the decade. This standard can be obtained by using the 


ratio of federal to provincial spending on higher education. Thus, 


X13 = federal operating grants to institutions of higher education _ 


provincial operating grants to institutions of higher education 
The numerator includes federal per capita payments from 1960 to 1967, 
the adjusted value of the 1% corporation tax abatement to Quebec 
in the same period, and operating grants for assisted research 
from 1960 to 1970. The denominator consists of provincial direct 
operating grants to universities including those for assisted research 
from 1960 to 1970. Operating grants post 1967/68 are treated as 


provincial grants. 


The Independent Variables for E = f (R, P). 

Sources of revenue. Three sources of revenue have been 
associated with the current expenditures of universities-federal direct 
grants from 1960 to 1967, provincial operating grants throughout the 
decade, and tuition fees. These major sources were frequently 


complemented ty other operating grants to offset the costs of 
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45 
assisted research. In addition, universities received funds from the 
sale of goods and services and from private donors. The latter was a 
rare source of operating revenue since it usually took the form of 
capital grants. The relative importance of different revenue sources 
is tested through the use of three variables: 

(X15) Provincial operating grants including grants for assisted 
research as a proportion of total operating income, 

(X16) Federal operating grants including grants for assisted 
research as a proportion of total operating income, and 

(X17) Other source operating income including tuition fees, 
revenues from the sale of goods and services, private donations, 
endowment funds, etc., as a proportion of total operating income. 

Programme. Two measures of programme are used in the equation: 

(X1g) Proportion of full time undergraduates to total enrolment, 

(X19) Proportion of full time graduate students in total enrolment. 
These variables are included in the model to explain expenditure 
variations that are expected to occur due to differences in levels of 


academic activity (McIntyre, 1969, p. 264). 
IV. COLLECTION OF DATA 


The statistical data for the study are taken from published 
and unpublished tables provided by several federal agencies. Data 
collection was carried out in Ottawa in June and December of 1971. 


Tables of basic data and their sources are provided in the Appendices. 
V. TREATMENT OF DATA 


An assumption of interaction between variables requires a 
















= ; | ; 4 
cA. i ah is VL 


hee eal) 
ni i noir teis af rb pbs 2 ae i898 | a bore 


*5 pee r 
. sii mos? Bb wi beviesst aoist | sind = 
, i hy ‘ — 
* er z * ~ Pa nf yy 
4s3teI sAT ssonoh siaviag moti of; sohvrse bon eboog Bo. 
f B&B @6hw.2SI5H1 sf «2 « git 
%o artot afi aeod v iieueyw 31 odie susevet grigateaqu. #0 sssye8 
O faves Bise ? ° PS LBV yu oS 
. ; ma a4 a 
ft r ne 3k 4 
q ic r 44n0m? avViJsiss gdT , SIRT tas qs 
BSSomoe sursvat $risTsaiisro 120 Sores ro! i ) ™ ; 
y a /_. 
saaidetiay saxdt to cau en2 dawesds beta a at 
; . 29 LAied 324 OF si % 
| cies Soniol: qo tetonivert Keyl) 
2OI Bik TU1 SUNS iM BAIN ; G 
Aran t , f 4 ‘ t wovTd & ms tows 
orth mer) iit s . 
ie 
t - ~~ 2 If ) ) r “ un ferahbot (as®) 
ISucy aUu BEI s - 
i 
« ~ ’ = =F 
1 Sno! t } n B23 T 7 g as rye 
j at 
- a . "7 
2 s j a | tft. J na i j 5S LUOT 0 od 
4 
1c go» SJE > Ivis fo wLel ay Oo Sika DD i 1072 #g wuieva . 
-~ a A ‘ » * td ~~  * ‘ 
3 
i028 aareobirp 
é 






ATAG. 40 WOLTIALLOO 








bo da ang ae aaled ‘axe ybuta edo 216% 2tab Inviteliesa off 
v a on . 
28 al twxabo} iaonaeé vd bebivoxq esldsd bedeildyqau bat 


oar 










p bere: now m0 ¥ aa fo: 
i: 





~ 
*5 


BO 
aoe & 


46 
model that predicts the change in per student operating expenditures 
for any combination of independent variables rather than for the 
separate effects of each one (Kurnow, 1965, p. 253). Thus, for each of 
the dimensions, an equation taking the following form is used: 


bl 
de scence, of dey thus 


E = aX] 
where E represents the criterion variable, a, the constant, X, the 
independent variable, and b, the weight. 

According to this hypothesis, the effects of a change in an 
independent variable will depend on the values of the other 
independent variables as well as on the size of the change 
(Morss, 1966, p. 102). 

The above equation can be applied to both longitudinal and 
cross-sectional data. However, since the assumption of linearity is 
seldom valid for data in time series form, there is required a 
different approach to that used in cross-sectional studies. Therefore, 
all variables are converted into logarithms thus estimating in the 
regression analysis the proportionate change in E to be expected from 
a given proportionate change in X. This conversion, commonly known as 
the "elasticity" of a relationship, is performed by a number of 
available computer programmes. It resUlts in an equation taking the 
form: log’ X = log’ a + by logxy + bologxs + 2°) T+) blogkn: 

The derived weights, or regression coefficients, are estimates of the 
percentage increase in the dependent variable associated with a one 
percent increase in an independent variable. To account for the 
association of the criterion with more than one independent variable, 
a multiple linear regression of the stepwise type is applied to the 


time series. This procedure ranks variables and enters them into the 


regression in a stepwise fashion in accordance with their marginal 
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47 
explanatory power, i.e., 
- +» . the variable with the highest R? is entered CLresch che 
variable with the highest partial correlation coefficient after 
the entrance of the first variable is then added, etc. (Morss 
reals ieG/, 1p. 497); 

The statistical significance of derived correlations is not of 
vital importance in this study. The data are treated as a population 
and not as a sample. Of greater importance is the fact that there is 
no logical basis for estimating the coefficient of correlation for 
time series (Croxton, et al., 1967, p. 495). 

The chief objection to the use of any reliability test for r 
for time series is that the different observations are not 
randomly distributed - each observation in a time series is 
related to values in that series for preceding and subsequent 
points of time. Furthermore, we cannot ordinarily generalize 
concerning the exact nature of this interrelationship. 

The choice of an appropriate set of predictor variables is 
determined by a) the application of "F" ratio tests to the multiple 
regression coefficients, b) the point at which no further variance is 
accounted for by the inclusion of additional variables, and c) a 
consideration of the possible influence of suppressor variables. Any 
regression coefficient within, but not beyond, the .10 level of 
significance is considered as an acceptable indicator of criterion 
responsiveness to changes in the predictor. 

Suppressor variables are those that tend to distort the weights 
of any given set of "good" predictors. Such variables have no, or 
relatively low correlation with the criterion, but are highly correlated 


with one or more independent variables strongly associated with the 


dependent variable (Paterson, 1967, p. 103). 
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CHAPTER IV 


INTERPROVINCIAL COMPARISONS 


I. INTRODUCTION 


This Chapter contains an interprovincial comparison of factors 
associated with per student operating expenditures. The findings of 
the empirical part of the study are presented in relation to each of 
the four dimensions identified as sub-problems in Chapters I and III. 
Both the variables and the justification for their use were presented 
in Chapter III. Table 4.1 provides a list of the variables and 
associated symbols. The latter are used throughout the following 


Chapters. 


II. INCOME AND EXPENDITURE 


The relationship between changes in the dependent variable 
and changes in income factors was advanced in Chapter III. It was 
suggested that per capita personal income was, perhaps, in itself, a 
sufficient indicator of the economic development of a province. 
Evidence to this effect was provided in several studies of economic 
growth and its relationship to spending. The introduction of variables 
thought to have an influence on spending, along with personal income, 
has generally led to problems of multicollinearity. Size of population 
and density, urbanization, and other related measures are usually so 
highly correlated with income per capita that their possible 
relationship io the criterion variable is obscured. Therefore, the 
the first set of regression coefficients derived in this study deal 


with the relationship between income per capita and the dependent 
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Table 4.1 


Variable Definitions and Symbols Used in the Empirical Analysis 


LL 


The Dependent Variable 


X, - University operating expenditure per full time student 

The Independent Variables for E = f£ (Ip) 

X> - Per capita personal income 

X3 - Proportion of labour force in the manufacturing sector 

X4 - Proportion of labour force in the service sector 

X5 - Proportion of labour force unemployed 

The Independent Variables for E = f (P) 

X_ - Proportion of the population aged 18 to 24 

X7 - Education level of population (Number of teachers per 10,000 
of population 

Xg - Proportion of 18 to 24 age group attending university 

The Independent Variables for E = f (F) 

Xg - Provincial "own source'' revenue 


Xi9 - The ratio of provincial operating grants to universities to 
total personal income 

X11 - Provincial operating grants to universities as a proportion of 
net provincial expenditures on education 

X12 - Federal conditional and unconditional transfer payments for 
purposes other than education 

X13 - The ratio of federal to provincial operating grants for higher 
education 

X14 - Federal conditional transfer payments 


The Independent Variables for E = f (R, P 


X15 - Proportion of total university operating income from provincial 


grants 

X16 - Proportion of total university operating income from federal 
grants 

X17 - Proportion of total university operating income from all other 
sources 


X1g - Proportion of full time undergraduate students in total full 
time enrolment 

X19 - Proportion of full time graduate students in total full time 
enrolment 


ee 
nen 


eh at : 
s 










| 7 ts 4 {det - - mn 
& y , & - : i“ pe iq 
fngA deottiqnd std ni boa alédays bas aie isinttet sf F3aT) 


i ! gq RI 
1028 S7LAUUIIGE= f 2 1 74 oJ 
pa i ft ‘ t re 4 

i * — 

nay i ins nait wae j ") no tCaronoT) 


; ro sfusionyY sosbaeeqsbal pb 


c C i e iJ ‘| aft J ig? Of j iro¢eotg - 
C0 ) isq ¢radoso7 to %a ) . t> fovs!l noltesead 


= 
«4 
» 
b 
a 
4 
t 
’ 
Hy 
r 
¥ 
? 
tk 
had 


ts syuabal 


: . Ks vA 4 = { #4) BV driest 
a wa) 7 
& 









il ladanivor 1 mox2 Stooni goisibiseqe vttevavinu [siot ie not? 26am « ayk 
. | inet as: 
sa mor amoont ygivaisyo tigusvine [raa02 to noha oqort 
: I oat 
f . fess Btiseitaqgo es ad awe ae nok 1090 xf 


neve oe p. 








aenate 


re 


bk eanobasé Steubnts saabau omy) fu 
one eta 





aga 


50 
variable throughout the period 1960/61 to 1969/70. 


Table 4.2 contains simple correlation coefficients between 
these variables. Since the stepwise regression procedure calculates 
correlations based on the annual value of variables, the illustrated 
statistics do not provide any indication as to the relationship 
between relative changes in variables from year to year. It is 
apparent that a very substantial relationship exists between income 
per capita and the criterion variable. Although correlations 
consistently above .90 make difficult any meaningful discussion of 
variance, it should be noted that Prince Edward Island and 
Saskatchewan, and to a lesser extent, Newfoundland and Quebec, do not 
exhibit the almost perfect correlation found in the remaining 
provinces. The lower correlations are a consequence of less stable 


income levels. 


Table 4.2 


Coefficients of Simple Correlation Between Per Capita Personal 
Income and University Per Student Operating Expenditures; 
1960/61 to 1969/70 





Nfld. PELs NS. NB. Que. Ont. Man. Sask. Alta. BC, 
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Calculation of Regression Coefficients 


Regression coefficients are derived from the application of 
a linear equation to the logarithmic values of both independent and 


dependent variables. Therefore, a weight may be interpreted as an 
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51 
elasticity, a measure of the percentage increase in the criterion 
associated with a one percent increase in the predictor, assuming 
that all other variables remain constant. This procedure is used 
for all subsequent calculations. The annual unadjusted values of the 
variables, used in their logarithmic form for data analysis, are 
found in Appendix B. 

The regression coefficients, or elasticities, are supplemented 
by the following statistics: (a) the constant of the regression 
equation, or the value of X; when Te Oveand (Cb) RZ, the square of 
the multiple correlation coefficient or, the proportion of variance 


in the criterion variable accounted for by changes in the predictors. 


Income Elasticity of University Operating Expenditures 


Table 4.3 contains coefficients derived from the regression 
of X, on Xj. The high R2 obtained indicate that per capita personal 
income is a good indicator of university per student operating 
expenditures in this part of the model. All elasticities are greater 
than unity signifying that percentage increases in university 
expenditures were greater than those for income per capita throughout 
the period under study. Newfoundland, which had the lowest income 
per capita, exhibits the highest income elasticity of expenditure 
(1.92). Ontario, the province with the highest per capita income in 
the 1960's, shows an elasticity of 1.47, almost in the centre of the 
Canadian range. With the exception of New Brunswick, the Atlantic 
Provinces tend to display higher elasticities than their counterparts 
in Central Canada and the Prairies. Only British Columbia has an 


elasticity commensurate with those shown in the Maritimes (1.54). 
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52 
Table 4.3 
Regression Coefficients for Per Capita Personal Income and 


University Per Student Operating Expenditures: 
1960/61 to 1969/70 


nn gree 


Province Constant Per Capita Personal Income R2 
ae 
Nfld. -6.271 Le 88.69 
PRL. -3.801 1.54 82.08 
NS. -4,804 1.68 90.77 
NB. -1.869 Deed 93,58 
Que. -1.628 te Be 2 
Ont. 3.534 1.47 20.23 
Man. -0.789 Laid. ofa ee 
Sask. -0.634 iae 83.87 
Alta. -1.758 iz22 aM 
BC. -4,.314 1.54 99.16 


Factors Associated With Income 

The conceptual framework put forward in Chapter I suggests that 
expenditures on higher education may be associated with factors related 
to the per capita income of provincial populations. Three such factors 
were identified; proportion of labour force in manufacturing, proportion 
of labour force in the service sector, and proportion of labour force 
unemployed. The first measure tends to differentiate provinces 
according to technological complexity, the second, according to 
services offered to populations, and the third, according to non- 


participation in the productive labour force. 
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The direction of association between each of these variables 
and operating expenditures per student is open to question. High 
proportions of the labour force in manufacturing may generate demands 
for university trained personnel thus influencing expenditure. It 
may also be the case that the manufacturing sector relies upon semi- 
skilled labour, a large proportion of which is trained on the jicbsor, 
that labour mobility is a substitute for local recruitment. In these 
cases, there would be no strong correlation between manufacturing 
labour force and university expenditures. 

The service sector labour force is generally comprised of a 
high proportion of university trained manpower. Thus, increases in 
the service labour force may be a major influence on university 
spending. However, since increases in the proportion of the labour 
force in the service sector are usually associated with higher per 
capita income, the expenditure effect may be a reflection of greater 
financial ability to support university operations rather than a 
sign of increased usage of university facilities. These two-edged 
reactions may also be characteristics of the unemployment rate. 
Increased unemployment can influence governmental revenues, hence 
the expenditures made by universities. However, if unemployment is 
particularly high in the young labour force, university students 
may decide to continue their studies thus maintaining or increasing 
expenditures. 

Prior to the description of findings related to these variables, 
a comment is warranted about availability of data and the construction 
of variables. Province by province breakdowns of the labour force 


were not available before 1966. The regional estimates, going back 
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54 
to 1960, include the Maritimes, Quebec, Ontario, the Prairies, and 
British Columbia. Therefore, labour foree data over a ten year period 
are available for only three provinces, and over a four year period, 
for all provinces. 

The Federal Government is just beginning to develop measures 
of sectoral employment within the labour force. The system in use 
until 1970 simply classified the labour force as the number over 14 
years of age, employed, unemployed, male, or female. To ascertain 
the proportion of the labour force in certain sectors of employment 
it is necessary to work from a document entitled Estimates of 
Employees by Province and Industry (D.B.S., 1969). This publication 
contains estimates of sectoral employment based on sample surveys of 
establishments employing 20 or more workers. The survey is not the 
same one used to establish the size of the labour force. For these 
reasons, and others, it underestimates the absolute size of sectoral 
employment. 2 

In view of these limitations findings are reported only for 
Quebec, Ontario, and British Columbia. Since a regression procedure 
requires at least one degree of freedom, it is impossible to regress 
four independent variables made up of only four observations. This 
eliminates the opportunity of investigating data limited to the 
years 1966 to 1969 inclusive. The following criteria have been used 
in variable construction for the three provinces under study: 
ZX large proportion of the directors of incorporated businesses 
reported themselves as "owners" rather than "employees". This error 
was not isolated until 1968, seven years after the introduction 


of the survey (Personal interview with W. A. Campbell, Chief, 
Employment Section, Labour Division, Statistics Canada, December, 1971). 
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X3 - Proportion of labour force in the manufacturing sector. 
"Manufacturing sector" is as defined in Estimates... Industry. 

X4 - Proportion of labour force in the service sector includes 
all employees in Community, Business, and Personal Service, 
Commercial and Non-Commercial Sectors, Public Administration and 
Defense (excluding non-civilians) and, Finance, Insurance, and 
Real Estate. 

X5 - Proportion of labour force unemployed is derived from The 
labour force (Statistics Canada, September 1971, p. 51). 

The correlation matrix in Table 4.4 indicates the degree of 
association between the independent variables X29, X3, X4, and X5 and 
the criterion. Manufacturing sector employment is positively 
correlated with expenditure in Ontario but negatively correlated 
in both Quebec and British Columbia. Service sector employment 
shows a strong positive correlation with expenditure in all three 
provinces while unemployment, is negatively associated with the 
criterion. 

The high correlation between service sector employment and 
per capita income has been alluded to on page 53 and is substantiated 
by the statistical analysis. It can be expected that the inclusion 
of the former variable in a regression equation will add little to 
a knowledge of its influence on expenditures. None of the other 
correlations exhibit a uniformity in direction among the three 
provinces. British Columbia and Quebec demonstrate similar negative 
trends with respect to the relationship between unemployment and the 


service sector labour force, while Ontario exhibits a strong positive 


5, 


association. The important negative association in Ontario is between 
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56 
unemployment and manufacturing labour force. In this province, both 
income per capita and service sector employment are positively related 
to manufacturing while the reverse holds true for British Columbia and 
Quebec. Overall, the strongest intercorrelations between variables 
are in Ontario and the weakest in Quebec. 

In summary, it would appear that factors theoretically 
associated with income per capita exhibit a range of behaviour that 
invalidates generalizations with respect to these three provinces and, 
most likely, to the other provinces as well. Their association with 
spending on higher education seems to be dependent upon the nature of 
particular economies rather than upon any consistent law of economic 


behaviour. 


Table 4.4 


Coefficients of Simple Correlation Between Independent Variables 
for Factors Associated With Per Capita Personal Income 
and University Per Student Operating Expenditures 
in Quebec, Ontario, and British Columbia; 
1960/61 to 1969/70 


i 





Variables 
Province Xo X3 X4 X5 
Xy 95 -.48 90 -,26 
Xo -.38 97 Peele 
ee ke = Sige te te 
Xy -.60 
Xy 99 Bo) 235 -.62 
xX . 68 97 205 
Ontario x, "76 eT 
Xy 95 
Xy 99 -.73 94 -.60 
British Xo -.70 94 -.65 
Columbia X3 -.2/ .04 
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The stepwise regression based on an interaction of the four 
independent variables produces weights shown in Table 4.5. The 
unemployment ratio in Quebec raises the cumulative R% from 91 percent 
for per capita income alone to 99 percent for a combination of the two 
variables. There is an indication that increases in unemployment have 
a slight positive influence on university spending since the regression 
coefficient for proportion unemployed is .41. Labour force variables in 
Ontario do not contribute to the variance in expenditure, a result 
indicated by the strong correlations shown in Table 4.4. Although 
service sector employment and proportion of labour force unemployed have 
positive elasticities in British Columbia, they add little to the 
variance in expenditure after the introduction of per capita income. 

The results imply that in a highly integrated economy (e.g., 
Ontario and to a lesser extent British Columbia), the influence of 
labour force variables on higher education expenditures is overshadowed 
by the overwhelming influence of income. Nonetheless, the contribution 
of the unemployment ratio to the total variance in expenditure in 
Quebec offers some indication that similar factors may be influential 


in less developed provincial economies. 


Table 4.5 


Regression Coefficients for Per Capita Personal Income and 
Associated Factors in Quebec, Ontario, and British 
Columbia; 1960/61 to 1969/70 


Province Constant Income Mfg. Service Unemployed te 
Quebec -2.230 1.46 «41 Dogs 
Ontario -3.534 1.47 ee a 


BC, -2,690 1.46 48 rh 99062 
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III. POPULATION AND EXPENDITURE 


The second dimension of the model put forward in Chapter III 
involves an investigation of the proportion of population eligible 
to attend university and the education level of the population. 

Their association with expenditure has been explained in terms of 

a modified demand function. The selected variables, and the statistical 
technique employed in their analysis were outlined in Chapter III. 
Annual raw data are presented in Appendix B. 

Table 4.6 contains simple correlations between independent 
variables Xg¢ and X7 as well as between these population measures and 
the criterion. Both measures of population exhibit strong positive 
associations with the dependent variable. The Harbison and Myers 
"human stock" variable, used as a proxy for education level (X7), 
tends to have a higher correlation with expenditures than the 18 to 
24 age group measure (X¢), the exceptions being Newfoundland and 
Prince Edward Island. 

It is important to note the high intercorrelations between 
X_ and X7. This pattern can be explained by the fact that increases 
in the proportion of population 18 to 24 years of age are bound to 
be associated with increases in the number of elementary and secondary 
school teachers in the preceding years. Therefore, the variables 
are essentially measures of the same thing. A time lag might overcome 
this problem, but data limitations in the 1950's prevent such a test. 
Thus, in their present form, either of the variables would suffice 
for purposes of prediction. 

Awareness of multicollinearity suggests extreme caution in 


interpreting results since derived elasticities are somewhat 
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Table 4.6 


Coefficients of Simple Correlation Between Proportion of 
Population Aged 18 to 24 (X¢), Education Level of 
Population (X7), and University Per Student 
Operating Expenditures (X,); All 
Provinces, 1960/61 to 1969/70 


a 
Correlations Nfld. PEI. NS. NB. Que. Ont. Man. Sask. Alta. BC. 
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Suppressed. It also prompts a search for alternative measures of demand 
that are relatively independent of one another. It has been suggested 
that one such alternative is the use of a measure of the proportion of 
the 18 to 24 age group in actual attendance at university (Peitchinis, 
1971, pp. 105-115). Supposedly, this variable indicates the capacity 
of provincial institutions to fulfill aspirations of both parents and 
students. However, a regression of this variable (Xg) upon the 
criterion did not change the weights reported in Table 4.7 that had 
already been obtained for variables X6 and Xz. 

In the light of these findings, coefficients reported in Table 
4.7 can be treated in at lest three ways. They are the results 
obtained for the regression of X, and X7 on Xj. However, due to high 
correlation, the independent variables could well be statistical 
measures of the same thing. A similar interpretation can be applied to 
Xg. In this perspective, approximately two to four percent increases 
in university per student operating expenditures were the response to 


one percent in:reases in either X¢ or X7 over the decade 1960/61 to 
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1969/70. The upper end of the scale is approached in Newfoundland, 
New Brunswick, and Nova Scotia, followed, in the three percent range 
by Saskatchewan, and British Columbia. Prince Edward Island and, to a 
lesser extent, Quebec and Alberta exhibit close to two and a half 
percent elasticities, followed by Manitoba (two percent) and Ontario 
(one and a half percent). Since an orthodox interpretation of the 
coefficients is negated by substantial intercorrelation, it is 
doubtful as to whether education level was a more influential predictor 


of expenditures in Newfoundland and Prince Edward Island. 


Table 4.7 


Regression Coefficients Derived From the Stepwise Regression 
of Proportion of Population Aged 18 to 24 (X6), and 
Number of Teachers Per 10,000 of Population (X7) 
on the Dependent Variable; All Provinces, 

1960/61 to 1969/70 





Province Constant X6 X7 R? 

Nfld. 1 yr aeo7 - O7.20 
PEL. 137203 Sip a2 - 83.92 
NS. -1.210 - 3.74 hs ope | 
NB. -1.820 - 3.84 97.68 
Que 2.090 - Peg 68.20 
Ont. ie a 94 i: 97.26 
Man. 3.284 - 1.94 cp ape 
Sask 016 - eet 95.80 
Alta 7 pee Fp - AaB 98.63 
BC 1.500 - 2.84 Xe pet al 
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IV. FISCAL RESOURCES AND EXPENDITURE 


Five measures of fiscal resources and their use are considered 
as potential indicators of expenditure for higher education. The log 
linear regression equation takes into account the interaction between 
variables and produces weights which establish their relative 
importance. The variables employed in this dimension of the model 
attempt to measure the relative importance of provoncial fiscal 
capacity (Xg), provincial fiscal effort (X19), provincial sectoral 
ability (X11), "spillovers" from federal transfer payments (X12), 
and the "mix" of government spending for higher education (X13). 

Simple correlations between each fiscal resource measure and the 
criterion variable (Table 4.8) indicate a) strong positive associations 
for Xg, Xio> X11, and X12, and b) a uniform negative association for 
X,3- The exception to a) above is X11 in New Brunswick, and the 
exception to b) is X13 in Prince Edward Island. The exceptional cases 
illustrate the same uniformity in direction as do the other variables, 
but show weaker correlations with the criterion. 

Since all or these measures are related, in one way or another, 
it is logical to assume high intercorrelation between variables. 
However, the purpose of this part of the analysis is to identify 
important predictors of expenditure and thus eliminate some of the 
confusion about the use of fiscal resources. Therefore, the inclusion 
of all variables is necessary. 

Derived regression coefficients are produced in Table 4.9. 
Provincial fiscal effort (X,9) is the leading predictor of expenditure 


variation in seven of the ten provinces during the decade. The 
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Table 4.8 
Coefficients of Simple Correlation Between Measures of Fiscal 


Resources and University Per Student Operating Expenditure 
(X,): All Provinces, 1960/61 to 1969/70 


Variables Niid, PEI. NS. NB. Que. Ont, Man. ‘Sask. Alta. BC. 


Xg £91 ATGQ6es, 96d W26foen22end. 99e6 99% erie9 Sinn 497 phe: 99 
X10 798 M9S¥iol29cacISicie®2 16.99) we29Priu6 Edwed2 -99 
Lay 9 6whnt 194Mova Beat 5d exhT Site 27ange9Sve eB8etiar9Se -97 
Xa ROM GBi bee 28s FBS en OL BIG eto. oe 8A 97 
X13 3592) 24500 -£89)-.8bec-e77) -593) (<1 78, 0-88). (--85,, -.92 





Explanation of Symbols: 


Xg - Provincial "own source'' revenue 

Xo - The ratio of provincial operating grants to universities to 
total personal income 

X11 - Provincial operating grants to universities as a proportion 
of net provincial expenditures on education 

X12 - Federal conditional and unconditional transfer payments 
for purposes other than education 

By igt= The ratio of federal to provincial operating grants for 
higher education. 
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exceptions are New Brunswick, Manitoba, and Saskatchewan, in which the 
leading predictors are federal transfer payments, provincial fiscal 
capacity, and sectoral ability respectively. There is apparently no 
consistent relationship existing among the provinces with respect to 

a uniform combination of variables capable of explaining variations in 
expenditure. Provincial sectoral ability is the most frequently 
recurring measure of expenditure variation after the introduction of 
X19 but, its association with Xjg is not consistent. The same 


conclusion is applicable to other measures of fiscal resources. 
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The empirical findings of this part of the analysis are 
similar to those of Gregory (1967, p. 133) and McIntyre (1969, p. 271), 
namely, that the elasticity association between effort and expenditure 
does not exceed unity. In only one of the provinces where Xjqg predicts 
expenditure variation does the elasticity equal unity (Quebec, 1.01). 
British Columbia, Alberta, and Newfoundland have elasticities in the 
range .66 to .74. Ontario's coefficient is .51 and Prince Edward 
Island's is .37, while Nova Scotia exhibits a negative coefficient 
OE =, 42s 

The coefficients of X11 (sectoral ability) are negative in 
Alberta and British Columbia, and close to unity in only one province, 
Saskatchewan (.93). Since other measures of fiscal resources appear 
as statistical predictors in so few provinces, it is difficult to 
make any meaningful comparison of trends. 

It could be argued that variable Xj9 is not an adequate 
measure of transfer payments leading to "spillover" effects since 
unconditional transfers are not expenditure related. To test for the 
possible influence of conditional transfers, the regressions were 
rerun substituting X;4 (federal conditional transfer payments) for 
X19 (federal conditional and unconditional transfer payments for 
purposes other than education). With the exception of Nova Scotia, 
this adjustment did not change the findings presented in Table Ae Us 

In summary, it would appear that fiscal variables related to 
proportional use of revenues are, for the most part, better statistical 
predictors of expenditure variations than measures of actual revenue. 
New Brunswick is the only province for which one or more proportional 


revenue measures do not contribute to prediction of variation in the 
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model used in this research. 


if used independently, will "explain" variation. 


however, 
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The validity of this statement is limited to the interactive 
Any one of the fiscal resource measures, 
There is evidence 


that the magnitude of revenues available to provincial 


governments is less important than decisions about how revenues are to 


be spent. 


Table 4.9 


Coefficients Derived From Stepwise Regression of Fiscal Resources 
Measures on University Per Student Operating Expenditures; 


All Provinces, 1960/61 to 1969/70 





Provinces Constant Xg X10 X11 X19 X43 R? 

Nfld. 18.382 . 66 545 =-.30 79. 192 LO 
PEI. 2.207 Pov S9°86 
NS. - 1.013 046° ©-,32 Ais 99.94 
NB. - 5.086 625 -43 oY 247 
Que 13.450 1.01 o/PR91986 
Ont. 10.769 ‘51 «10 5299266 
Man 1.234 736 29 ISrey 
Sask. 9.585 .93 p28°" 98709 
Alta. LOF7S9 o v2 730 99.08 
BC. 10.999 74 oe) 99.07 
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Explanation of Symbols: Xq 


X10 
X11 - 
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X13 7 





- Provincial own source revenue 
The ratio of provincial operating grants to universities to 


total personal income 

Provincial operating grants to universities as a proportion of 
net provincial expenditure on education 

Federal conditional and unconditional transfer payments for 
purposes other than education 

The ratio of federal to provincial operating grants for higher ed. 
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V. UNIVERSITY REVENUE SOURCES, PROGRAMME, AND EXPENDITURE 


The fourth dimension of the university-government relationship 
attempts to examine the influence of alternative revenue sources and 
programme on ecpendi ture: Variables describing student enrolment 
are included in the model to explain expenditure variations expected 
to occur due to differences in the programmes offered by universities 
within a province. A province having a high proportion of graduate 
students may exhibit higher per student expenditures than a province 
having predominantly undergraduate programmes, 

Graduate instruction is normally characterized by smaller class 
size, fewer teacher units per faculty member, and occasionally, 
higher average faculty salaries. More faculty are required for 
a given student enrollment and the costs per student are higher 
as a result (McIntyre, 1969, p. 264). 

The three variables describing particular income sources are 
used so as to establish their relative importance to the operating 
expenditures of publicly supported universities. This is so since none 
of the provincial systems exhibit any tendency to use a particular 
income source to the virtual exclusion of another. 

The degree of association between each of the predictors and 
the criterion variable is summarized in Table 4.10. Increases in the 
proportion of revenues from provincial sources are more closely 
associated with per student expenditures in Ontario, British Columbia, 
and Nova Scotia (.98, .96, and .95 respectively) than in the other 
provinces. Newfoundland, Prince Edward Island, Saskatchewan, and 
Alberta tend to cluster around .87 while Quebec shows the lowest 
correlation at .77. 


The decade was marked by an overall decline in the proportion 


of federal to total operating revenues, although, there were some 
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66 
deviations from this trend. Thus, the correlations in Table 4.10 
are negatively associated. Newfoundland has the highest correlation 
(-.94) followed by Ontario, British Columbia, Saskatchewan, Alberta, 
and New Brunswick in the range -.80 to -.89. Manitoba, Quebec, Nova 
Scotia and Prince Edward Island fall below this range with correlations 
OP i7o, ~./1,--567,-and ~.23 respectively. 

Other revenues are highly correlated with X; in Ontario (-.97) 
and British Columbia (-.91). While all other provinces show 
correlations ranging from -.77 to -.85, Alberta and Saskatchewan 
exhibit r's of -.60 and -.37 respectively. 

Decreases in the ratio of undergraduate students to full time 
enrolment are highly correlated with increases in per student 
expenditures in Alberta (-.97), Nova Scotia (-.93), and Saskatchewan 
(-.92). Manitoba, Newfoundland, Alberta, Quebec, and British Columbia 
fall into the -.78 to -.89 range, while New Brunswick has an r of -.48. 
Since the ratio for Prince Edward Island is constant over time, a 
slight adjustment to the final year figure allows for the calculation 
of a correlation coefficient of -.64. 

Increases in graduate enrolment are positively associated with 
the criterion. The range of correlation between these two variables 
is narrower than preceding ranges in this dimension. Alberta, 
Saskatchewan, Nova Scotia, and Manitoba are above .90, New Brunswick, 
Ontario, and Newfoundland exceed .80, and British Columbia and Quebec 
exhibit correlations in excess of ./0. 

Table 4.11 contains derived regression coefficients based on 
the log linear equation. Once all other variables are controlled, 


provincial grants emerges as the leading predictor of changes in the 
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67 
Table 4.10 
Coefficients of Simple Correlation Between Measures of University 


Revenue Sources and Programme, and University Per Student 
Operating Expenditures; All Provinces, 1960/61 to 1969/70 


Variables Nrid.) See. No. DBs Ove, Ont. Man. Sask. Altay . BC. 
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X17 Pe ON eS eerie 05, SI 579+ 80 e287 =. 60 91 
X18 he Aer Gl ok 99> <bean 7900, BF eB) 192). 972.78 
X19 Pe. SPAN 02) REGIS ABinen w90L 926 a5 SA ey 76 





Explanation of Symbols: 

X15 - Proportion of total university operating income from provincial 
sources 

X16 - Proportion of total university operating income from federal 
sources 

X17 - Proportion of total university operating income from all 
other sources 

X1g - Proportion of full time undergraduate students in total full 
time enrolment 

X49 - Proportion of full time graduate students in total full time 
enrolment 


variation of expenditure in four provinces. The response of a change 
in expenditure to a one percent change in the ratio of provincial to 
total university operating income is 1.57 in Ontario and 1.21 in 
British Columbia. Both Nova Scotia and Prince Edward Island exhibit 
elasticities less than unity being .82 and .60 respectively. In 
Manitoba, where the elasticity coefficient is also significant there 
is a .61 percent increase in expenditure as a response to a one 


percent increaie in provincial grants. 
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Table 4.11 


Coefficients Derived From Stepwise Regression of University 
Revenue and Programme Measures on University Per Student 
Operating Expenditures; All Provinces, 
1960/61 to 1969/70 


ee A a at 
Provinces Constant X15 X16 X17 X18 X19 R2 


Nfld. 6.598 -.51 By 709 
PEI. VvOL9 . 60 fee a 
NS. 8.544 782 Spe | 
NB. {5492 -1.00 eno seas 
Que. 8.437 - .86 »607 92550 
Ont. CE Es La? 34 97.04 
Man. Syiz0 5o1 s5n 90.27 
Sask. 11.603 -.38 1544°° 94.25 
Alta. 6.109 - .49 -11.21 ae Bf 
BC. 8.644 ey #8 SEE 





Explanation of Symbols: 


X15 - Proportion of total university operating income from 
provincial sources 

X16 - Proportion of total university operating income from 
federal sources 

X17 - Proportion of total university operating income from 
other sources 

X1g - Proportion of full time undergraduate students in total 
full time enrolment 

X19 - Proportion of full time graduate students in total full 
time enrolment. 


Federal grants are a leading predictor of variations in 
expenditure in only one province, Newfoundland (-.51), but significant 


in Ontario (.34) and Saskatchewan (-.38) as well. The ratio of 


graduate students to total enrolment is a leading predictor in 
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69 
Saskatchewan (1.48), Quebec (.61), Manitoba (.56), and New Brunswick 
(.42), while the ratio of undergraduate students is a leading predictor 
in Alberta (-11.21). Other revenues are significant in Alberta (-.49), 
Quebec (-.86), and New Brunswick (-1.00). 

The empirical findings tend to suggest no uniformity in the 
relationships between university expenditures, revenues, and programmes 
among provinces. Reliance upon a provincial revenue source seems to 
give rise to increases in expenditure, though not necessarily 
commensurate with increases in income. Expenditures exhibit a mixed 
reaction to federal grants and a uniformly negative response to other 
revenues. While graduate enrolment shows positive elasticities ranging 
from .42 to 1.48, a percentage decrease in the ratio of undergraduate 
students is associated with a high percentage increase in expenditure 


in at least one province. 
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CHAPTER V 


INTRAPROVINCIAL ANALYSIS 


I. INTRODUCTION 


The findings of the second stage of the empirical analysis, 
involving the examination of intraprovincial factors associated with 
variations in university per student operating expenditures, are 
given in this Chapter. Significant variables, identified in Chapter 
IV, are discussed with reference to both the time series elasticities 
and the trend of annual data contained in Appendix A. Since the 
bulk of data used in this Chapter has already been introduced in 
the preceding Chapter, correlation and regression coefficient Tables 


are reproduced at the end of each provincial section. 


II. NEWFOUNDLAND 


Income and Expenditure 


For the decade 1960/61 to 1969/70, university per student 
operating expenditures rose almost two percent for every one percent 
rise in per capita personal income. However, this overall average 
for the period is misleading. From 1960/61 to 1964/65, the income- 
expenditure elasticity was less than unity (approximately .73). In 
1965/66, the percentage increase in per capita income was four times 
the percentage increase in operating expenditures. In the remaining 
years of the decade, the income elasticity coefficient rose to 3.54. 
These wide fluctuations reflect the changing structure of higher 
education in Newfoundland throughout the 1960's. Because structure 


is more appropriately related to provincial use of fiscal resources, 
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FA 
and university revenue sources and programme, the analysis of these 
dimensions will add to an understanding of the income elasticities 


presented in this section. 


Population and Expenditure 


The highest partial elasticity for any combination of variables 
used in the model is arrived at in this dimension. As mentioned 
previously, the high correlation between population measures dictates 
similar interpretation for all variable coefficients derived from 
the regression procedure. 2 However, the cross-sectional data in Tables 
A6é and A8, Appendix A, indicate that whereas the greatest increases in 
the proportion of the population aged 18 to 24 took place in the latter 
half of the decade, the highest percentage increases in attendance were 
characteristic of the years 1960/61 to 1966/67. Although there is no 
significant difference between the X1.X6 and Xj.Xg correlations, the 
continual and rapidly accelerating percentage increases in operating 
expenditure were more closely associated with the proportion of 
population aged 18 to 24 (.95) than with the participation rate (.92). 

The elasticities for Xg (Proportion of the population aged 
18 to 24) and Xg (Proportion of the 18 to 24 age group attending 
university) are identical (3.87). When considered in the above- 
3The interaction of variables X6 and X7, and X¢ and Xg in a regression 
equation has predictable results. Xgwill always "explain" the greatest 
portion of variation in the dependent variable because a) it has the 
highest correlation (.95) with the criterion, and b) statistically, 

Xz and Xg are measures of the same thing (rX7.Xg = .96). When X7 and 
Xg are used in the same regression, X7 has the larger coefficient 
because of its higher correlation with the criterion (.84). Xg, 
having a lower correlation with the criterion (477), but a high r with 


X7 (.96) acts as a suppressor by lowering the R” to 70.66. It is possible 
that X7 has similar effects on the R2 of the X, = X6.X7 equation. 
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72 
mentioned perspective, they indicate that Newfoundland's rising 
operating expenditures responded to percentage increases in both 
variables in a similar manner. However, the annual data suggests that 
it cost more to educate decreasing percentages of the 18 to 24 age 
group population in actual attendance. In the last three years of 
the decade, 25 percent annual increases in expenditure were associated 
with almost a constant 7% percent of the 18 to 24 age group in 
attendance over the same period. Thus, the costs related to the 
problem of how to increase the education level of larger percentages 


of this age group are dramatically illustrated in this province. 


Fiscal Resources and Expenditure 


After controlling for all other fiscal measures, the ability 
variable (Xj9) emerges as the leading predictor of variation in 
expenditure exhibiting a coefficient of .66. While the ratio of 
provincial grants to total personal income rose from 1960/61 (.0007) 
to 1966 (.0014), it levelled off for three years at .0011. The 
effects of the Fiscal Arrangements Act are illustrated in the last 
three years of the decade by which time Newfoundland was spending 
more than one percent of total personal income on higher education 
operating grants. 

The erratic elasticities illustrated in the Income and 
Expenditure section are highlighted in this dimension. Table 5.1 
compares annual percentage increases in operating grants, the 
numerator of variable Xj9, with annual percentage increases in total 
personal income, the denominator of the same variable. The year to 


year percentage increases partially explain problems that others have 
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73 
faced in attempting to explain the rationale behind Newfoundland's 
grant allocations. 

Since there is only one university in Newfoundland, there has 
been no need to establish a formal advisory commission on 
higher education. . . . In the course of allocating funds, the 
province does not use a formula as such. Rather, grants are 
determined after discussions (underlining mine) between the 
university and the provincial government (Cameron, 1969, p. 58). 
rable: 5. 
Annual Percentage Increases in Provincial Operating Grants to 


Universities and Total Personal Income; Newfoundland, 
1960/61 to 1969/70 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 467/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 
Gts. 47 -04 28 05 1B 43 537 66 17 


Tehs. 06 04 07 09 09 12 11 08 10 


The addition of other variables in the regression equation 
results in only a slight increase in the cumulative R2 (from 95.29 for 
X1qQ alone to 99.16 for a combination of Xjq, Xi1> X12> and X13): 
However, since the additional variables are significant at the 
predetermined .10 level, their coefficients merit attention. 

Operating expenditures per student increased close to one half 
a percent in response to a one percent increase in the "mix" of 
government activity (Xj3). The ratio of federal to provincial grants 
is shown in Table Al3, Appendix A. The higher the ratio, the greater 
the federal vis-a-vis the provincial contribution. Under the per 
capita grants scheme, federal contributions were twice to three times 


as high as provincial grants. Table 5.2 compares annual percentage 
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increases for each of these government allocations. Ona cumulative 
percentage basis for the years 1960/61 to 1966/67, the federal 
contribution increased 180 percent while provincial contributions 
increased 130 percent. Thus, federal involvement in university 
operating finance surpassed provincial efforts on both an absolute 


and relative (to the provincial past performance) basis. 


Table 5.2 


Annual Percentage Increases in Federal and Provincial Operating 
Grants to Universities; Newfoundland, 1960/61 to 1969/70 


LLL SS 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 


Fed. - 02 as 05 it 14 119 - 70 18 eel 


Prov. 47 - 04 28 05 1B. 43 537 66 17 








Variable xtl displays a coefficient of .45. The ratio of 
provincial grants for higher education to net educational expenditures 
ranged from one and one half to two percent for the period 1960/61 to 
1966/67. By the end of the decade, Newfoundland was spending almost 
sixteen percent of its education budget on operating grants for higher 
education. Since provincial grants to higher education make up a 
portion of the net education expenditure, a simple subtraction of the 
numerator from the denominator of X11 gives the provincial net 
expenditure on education excluding operating grants to universities. 
Table 5.3 presents the annual percentage increases for both measures 
of provincial expenditure. While expenditures on both forms of 


education kept apace from 1960/61 to 1966/67, the results indicate 
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75 
that Newfoundland may have alternated its use of funds acquired under 
the Fiscal Arrangements Act in 1967/68 and 1968/69. 

The negative response of operating expenditure to federal 
transfer payments for programmes other than higher education suggests 
that statistically, there is no evidence of these payments stimulating 


higher education expenditure . 


Tape Sao 


Annual Percentage Increases in Net Provincial Edication Expenditure 
Including and Excluding Provincial Operating Grants to Universities; 
Newfoundland, 1960/61 to 1969/70 
" 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 





University Revenues, Programme, and Expenditure 


The only significant predictor of changes in the variation of 
operating expenditure per student is variable X16, the proportion of 
total university operating income from federal grants. It carries a 
negative coefficient of -.51 indicating a rise in expenditure with a 
percentage decrease in the independent variable. Throughout the 
decade, Newfoundland's system of higher education relied more heavily 
upon federal revenues than any other publicly supported provincial 
system (see Table Al6, Appendix A). Expenditures in each year tended 
to increase over the preceding year, while the proportion of federal 


revenues exhibited percentage decreases, 1961/62 to 1962/63 being the 
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sole exception. Therefore, a negative coefficient would also have been 


obtained if data for the period 1960/61 to 1966/67 had been used. 


IIIT. PRINCE EDWARD ISLAND 


Income and Expenditure 


The log linear regression of income per capita on university 
operating expenditures per full time student results in an R? of 82.08 
and an elasticity coefficient of 1.54. Prince Edward Island is one 
of the few provinces in which changes in income alone account for 
less than 90 percent of the variation in the criterion. Therefore, 
cross-sectional or cumulative elasticities based on less than ten 
years of data will be somewhat higher than those calculated from 
regression equations. Keeping this limitation in mind, the income- 
expenditure elasticity for 1960/61 to 1965/66 is .50, and for 1966/67 
toal969/70,; 3.33. 

The absence of graduate students from Prince Edward Island's 
enrolment suggests that almost all increases in per student expenditures 
can be associated with increases in undergraduate students. Between 
1960/61 and 1968/69 per student expenditure and enrolment showed a 
100 percent increase while income per capita rose 80 percent in the 
same period. The last year of the decade saw less than a one percent 
increase in students, a 37 percent increase in expenditures, and an 
eight percent increase in per capita income. Thus, Prince Edward 
Island may well be entering a third period of expenditure growth in 


relation to income level in the province. 
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Table 5.4 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Newfoundland, 1960/61 to 1969/70 
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Population and Expenditure 


The response of operating expenditures to percentage increases 
in population variables tends to exhibit uniformity in both direction 
and magnitude (Range: 2.62 to 2.69). A closer look at the annual data 
in Table 5.5 indicates that the greatest cumulative increase in any of 
the predictor variables has taken place in Xg though it is less closely 
associated with the criterion (.83) than either Ae hee) or Kk (789): 

A somewhat normal distribution exists for percentage increases 
in X7 and Xg over the period. Per student operating expenditures have 
grown at widely fluctuating rates while the proportion of population 
aged 18 to 24 shows a steadily declining rate of increase in the latter 


half of the decade The overall pattern suggests that Prince Edward 


Table 5.5 


Annual Percentage Increases in Population Measures and University 
Per Student Operating Expenditures; Prince Edward Island, 
1960/61 to 1969/70 


sneer 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 


Eyodici6er.~ 30 13 04 46 21 03 18 37 
xe 0 0 0 0 0 11 10 09 08 
X7 03 04 05 02 04 09 06 03 02 
Xje A123 03 01 10s) yerl 12 13 03 - 07 





Explanation of Symbols: 


X; - University per student operating expenditures 

Xg - Proportion of the population aged 18 to 24 

X7 - Education level of population (Number of teachers per 10,000 of 
population 

Xg - Proportion of 18 to 24 age group attending university 
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Island may just be entering a stage in which per student expenditures 


tend to grow at rates far surpassing any increases in demand factors. 


Fiscal Resources and Expenditure 


The ratio of provincial grants to total personal income is the 
only significant predictor of change in operating expenditures for the 
decade, The elasticity coefficient of .37 tends to be a less adequate 
descriptor of criterion responsiveness to percentage increases in X10 
for periods preceding and following the inception of the Fiscal 
Arrangements Act. Comparison of cumulative percentage increases in 
both Xj and Xjo9 by the use of an elasticity calculation results in a 
coefficient of .50 for 1960/61 to 1966/67, and .28 for 1967/68 to 
1969/70. These variations are certainly not as great as those shown 
in Newfoundland. Furthermore, they suggest that the overall coefficient 


is a measure reflecting some structural consistency in variable X10: 


University Revenues, Programme, and Expenditure 


The proportion of university operating revenues derived from 
provincial sources explain 74 percent of the variation in operating 
expenditures. By comparison with other provinces, this is the lowest 


RZ 


derived for any one or more variables used in the dimension. The 
relatively low variance is related to the trend of annual data shown in 
Table A15, Appendix A. From 1961/62 to 1965/66, provincial grants as 

a proportion of revenues remained stable. A marked increase in this 
ratio came in response to the federal $5.00 per capita grant of 1966/67, 
and the subsequent transfer of federal funds to the provincial government. 


Meanwhile, operating expenditures tended to climb though the pattern 


fluctuated from year to year. Therefore, it would appear that the 
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80 
elasticity coefficient of .60 is relatively high, since larger increases 
in provincial rates of participation in university finance came only 
in the last four years of the decade. 

Though none of the other revenue sources have any statistical 
effect on the variation in expenditure, it is worth while noting 
both the magnitude and trend of variables X15 (provincial grants), and 
X16 (federal grants) in Tables A15 and Al6, Appendix A. From 1961/62 to 
1964/65, federal funds made up a larger proportion of university 
operating revenue than did provincial grants, but maintained a similar 
stability. Since Prince Edward Island had no graduate students during 
the decade, it is not surprising to note the virtual disappearance 
of federal money in the years 1967/68 to 1969/70. The bulk of such 
finance went to offset operating expenditures associated with assisted 
research. The latter was highly correlated with the number of graduate 
students in a province. 

The largest proportion of university operating income came 
from sources other than government until 1967/68. The related 
variable (X,7) showed no variation in the years 1961/62 to 1964/65. 
It, too, declined vis-a-vis provincial grants as a proportion of 
university income in the years after 1967. 

Since variation in alternative sources of revenue and 
programme had little statistical relationship to expenditure 
changes throughout most of the decade, the post 1967 period was, as 
in the other dimensions, a departure from previous relationships 


described in the model, 
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Table 5.6 


Coefficient of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Prince Edward Island, 

1960/61 to 1969/70 
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IV. NOVA SCOTIA 


Income and Expenditure 


Changes in per capita income account for 97 percent of the 


variation in the criterion variable. The derived elasticity of 1.68 


82 


is the highest for any province, except Newfoundland. It is worthwile 


noting that the elasticity coefficients for these two provinces 
consist of opposing trends. Whereas Newfoundland exhibited a .73 
coefficient for the first half of the decade, and a 3.54 coefficient 
in its last three years, Nova Scotia's related elasticities are 2.32 


and 1.13. 


Population and Expenditure 


Operating expenditures per student are highly correlated with 
each of the three measures of population used in this dimension; .90 
with X¢, .98 with X7, and .96 with Xg. However, since the degree of 
association between X7 and Xg is .98, increases in the stock of human 
capital, as well as in the proportion of youth attending 
university, are significantly related to changes in per student 
expenditures. Cumulative percentage increases in all variables 
are shown in Table 5.7. Since the $5.00 per capita grant of 1966/67 
apparently led to a 28 percent increase in expenditure, this year 
can be identified as a breaking point in the association between 
X; and Xg. The education-expenditure elasticity for the period 
1960/61 to 1965/66 is 3.92, and 3.39 for the remaining years of the 
decade. Thus, the overall 3.74 coefficient is a relatively good 
descriptor of operating expenditure responsiveness to changes in 


education level throughout the decade, 
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The high intercorrelation between education level (X7) and 
proportion of population aged 18 to 24 in attendance at university 
(Xg) justifies a consideration of the latter variable, since 
statistically, XZ and Xg are measures of the same thing. The overall 
coefficient for the regression of Xg on Xj is 1.70. A calculation of 
elasticity breakdowns for the same periods used above yield? 1.24%4and 
2.44. These deviations from the mean coefficient suggest that 
whereas expenditures were far more responsive to changes in education 
levels, there may have been a tendency toward accelerated spending 


vis-a-vis the proportion of relevant population in actual attendance. 


Table 5.7 
Annual Percentage Increases in Population Measures and University 
Per Student Operating Expenditures; Nova Scotia, 1960/61 to 1969/70 
oo ah Se ee en ak oe a eins eee cL 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 





Xy 14 06 14 06 bE 28 21 07 05 
X¢ 0 0 0 10 0 0 0 09 0 
X7 03 02 03 02 03 02 05 05 06 
Xg 10 05 08 07 ia! 0 04 07 14 


Explanation of Symbols: 


X; - University per student operating expenditures 

X6 - Proportion of the population aged 18 to 24 

X7 - Education level of population (Number of teachers per 10,000 of 
population 

Xg - Proportion of 18 to 24 age group attending university 
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Fiscal Resources and Expenditure 

The variation in changes in expenditure has, as its leading 
predictor, the effort variable (X19). A negative coefficient indicates 
that operating expenditures have tended to decline in response to 
increases in the ratio of provincial grants to total personal income. 
The decline is so small (less than one third of one percent), that it 
is difficult to attach any significance to such a trend. However, one 
feature of Nova Scotia's effort to finance higher education does merit 
attention. There is a close relationship between provincial operating 
grants to universities and total personal income in the period 
preceding and following the introduction of the Fiscal Arrangements Act 
(1967). The ratio, based on cumulative percentage increases in both 
variables, is .79 for the period 1960/61 to 1966/67, and .73 for the 
remaining years. The slight decline may not be a sign of decreasing 
effort although provincial grants were offset, to some extent, by 
federal tax abatements and adjustment payments. Nova Scotia was one of 
the few provinces that showed increased effort if one considers the 
absolute figures in Table Al0, Appendix A. What is apparently 
important is the declining percentage increase in total personal income 
in the last two years of the decade. If such a trend should continue 
the province may not be able to delegate any large proportion of its 
revenues to higher education. 

Nova Scotia is one of the few provinces in which own source 
revenues (Xg) tend to exert a positive influence on operating expenditure. 
This finding is thoroughly consistent with Nova Scotia's increasing 
effort to support higher education. Though substantially less than 


unity (.46), the own source revenue-expenditure elasticity suggests 
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that the province has made some use of its resources to support rising 
operating costs, rather than simply substituting federal for provincial 
finances, 

The sectoral ability coefficient (X}1) is also a significant 
predictor of expenditure variation. Table All, Appendix A, contains 
annual ratios of provincial operating grants to net education 
expenditure. Annual percentage increases in net education expenditure 
including and excluding provincial operating grants to universities 
are shown in Table 5.8. From 1960/61 to 1966/67 provincial spending 
on education, including higher education, showed a 104 percent 
increase compared with a 66 percent increase in provincial spending 
on all other forms of education. The response to the change from 
a $5.00 per capita grant to tax abatements is shown in the column 1966/67 
to 1967/68. By itself, this large percentage increase explains the 
increased effort for higher education in the last three years of the 
decade. Nevertheless, the last two years suggest that Nova Scotia may 
have alternated its use of revenues transferred under the Fiscal 


Arrangements Act. 


Table 5.8 
Annual Percentage Increases in Net Provincial Education Expenditure 


Including and Excluding Provincial Operating Grants to Universites; 
Nova Scotia, 1960/61 to 1969/70 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 


tnek,; 06 i. 49 00 19 LS 105 - 02 02 


Excl. 00 15 04 13 16 18 - Ol 23 12 
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University Revenues, Programme, and Expenditure 
A .95 correlation indicates the close association between 

operating expenditures and the proportion of university income from 
provincial source (X15). The elasticity coefficient of this income- 
expenditure relationship approaches unity (.82). A closer look at the 
annual data in Tables Al and A15, Appendix A, indicates that expenditures 
were much more responsive to provincial revenues in the period preceding 
1967. As early as 1963/64, grants began to grow as a proportion of 
total revenue, and surpassed federal contributions to become the 
second most important university operating revenue source. After 19b7; 
the revenue-expenditure elasticity declined to .43. The levelling off 
of provincial support seems to have had some influence on other source 


revenues, which reached a peak of 40 percent of all income in 1969/70. 


V. NEW BRUNSWICK 


Income and Expenditure 


Although operating expenditures increased at rates higher than 
those of income per capita, there was evidence of a lower income- 
expenditure elasticity in the last four years of the decade. The 
overall coefficient of 1.27 seems to be a valid indicator of the 
responsiveness of per student operating expenditures to changes in 
income level since, it does not contain marked deviations over 
prolonged periods of time. One feature of this relationship in New 
Brunswick differentiates it, to some extent, from patterns displayed 
by other provinces. Whereas income per capita tended to increase at 
rates concomitant with those of other provinces, increases in 


expenditure feil within a narrower range (two to 18 percent) than in 
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Table 5.9 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Nova Scotia, 1960/61 to 1969/70 
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Elasticity 
Coefficient 1.68 
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Population X6 X7 Xg 
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all other provinces except Alberta. 


Population and Expenditure 


There is a great similarity in the responsiveness of higher 
education expenditures to growth in education level in both New 
Brunswick and Nova Scotia. However, New Brunswick's increase in X7 
is more closely associated with increases in expenditure (.96) than 
is the case in Nova Scotia (.90). This explains the former's slightly 
higher coefficient of 3.84. In New Brunswick, the rate of increase in 
expenditure was greater in relation to the 18 to 24 proportion of the 
population than to the participation rate but, there is evidence of a 


reversal in this trend toward the end of the period under study, 


Fiscal Resources and Expenditure 


New Brunswick is the only province in which federal transfers, 
in the form of conditional and unconditional payments, is the leading 
predictor of variation in university per student operating expenditures. 
It, along with provincial "own source" revenues, accounts for 97 
percent of the variation in expenditures. Both measures display 
relatively low coefficients; .43 for Xjg and .25 for Xg. Table 5.10 
gives annual percentage increases in each of these variables. Using 
1965/66 to 1966/67 as a dividing point, the data imply that increases 
in the criterion variable were far more responsive to increases in Xq 
than to increases in Xj in the first part of the period. The situation 
was reversed in the remaining years of the decade. Substituting 
conditional transfers for Xj9 results in a minor adjustment in 
elasticity coefficients. The derived values are .37 for X14 and ,o2 


for Xg. Since federal payments to universities and transfers related 
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to provincial spending on post-secondary education were not included in 
the calculation of X12, the findings suggest limited stimulation of 
university operating expenditures as a possible consequence of 


spillovers. 


Table 5.10 


Annual Percentage Increases in Provincial Own Source Revenue (Xg), 
Federal Transfer Payments (X19), and University Per Student 
Operating Expenditures; New Brunswick, 1960/61 to 1969/70 


LL A ET St SS 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 


Xy 09 02 Ls 02 18 16 pA 07 15 
Xg - 04 07 02 12 06 30 38 20 20 
X12 02 09 12 8 25 = 1 42 03 08 








University Revenues, Programme, and Expenditure 


Per student operating expenditures rose less than one half a 
percent in response to a one percent increase in the ratio of 
graduate to total full time student enrolment (Xj9). This variable 
alone, accounts for 72 percent of the variation in expenditure but, 
in combination with "other grants" (X17), the explained variation 
rises to 95 percent. One characteristic of New Brunswick's graduate to 
total enrolment ratio, was its tendency to increase more frequently 
than was the case in all other provinces. This feature, coupled 
with some large year to year changes (50 percent from 1960/61 to 
1961/62, 33 percent from 1961/62 to 1962/63), helps to explain 
the relationship between X19 and the dependent variable. 


The negative unitary elasticity for other source income- 
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90 
expenditure is somewhat inflated. This result can be explained by the 
fact that both Xig and X17 correlate +.85 and -.85 respectively, with 
the criterion variable. A comparison of annual percentage increases 
in both other source revenue and expenditure results in an elasticity 
of -.48. Toward the end of the decade, there was a trend to an 


even higher negative relationship between the two variables. 


VI. QUEBEC 


Income and Expenditure 
From 1960/61 to 1967/68, the rate of growth in per capita 


income only slightly exceeded the growth rate of operating expenditures. 
In the last two years of the decade percentage increases in expenditure 
were twice to three times greater than increments in per capita income. 
Therefore, the overall derived elasticity of 1.23 seems to reflect the 
sudden shift in expenditures in the latter part of the decade. 

Quebec was one of three provinces for which a ten year series 
of labour force data was avialable. Proportion of labour force in 
the service sector (X,), is the only measure showing a substantial 
positive correlation with operating expenditures. However, since its 
intercorrelation with per capita income is .97, it is not a useful 
predictor variable. After income per capita, proportion of labour 
force unemployed (Xs5) has the highest partial correlation with the 
criterion, and raises the explained variance to 99 percent. The 
derived income elasticity of 1.46 is a better estimate of expenditure 
responsiveness to income because of the higher predicted variation 
resulting from the use of two variables. 


Since the response of X; to a one percent increase in X5 was 
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Table. 5 XL) 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 


1960/61 to 1969/70 


cc 


Operating Expenditures; New Brunswick, 





Income X9 

ir 299 

Elasticity 

Coefficient 1.27 

R? = 98.58 Constant - 1.869 

Population X6 X7 Xg 

x 96 99 97 

Elasticity 

Coefficient 3.84 

R2 = 97.68 Constant’ =615820 

Fiscal 

Resources Xo Xio Xi X15 X13 Xiy 
f 96 95 57 98 281 297 
Elasticity 

Coefficient 25 Scho 

R2 = 97 4/7 Constant - 5.086 

University X15 X16 X17 X18 X19 
Revenues, 

Programme 

15 -80 -.80 = .85 -.48 , oo 
Elasticity 

Coefficient =1.00 ~42 
R2 = 95.43 Constant 7.795 
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less than one half of one percent, there might be slight support for 
the hypothesis that unemployment in the labour force provokes students 
to enter or remain in university. However, the very low negative 
correlation between X, and Xo (-.26) makes any such conclusion suspect. 
Although it is beyond the scope of this study, an investigation of the 
relationship between seasonal unemployment, and university attendance 
and expenditure, might serve to validate the findings presented in 


this section. 


Population and Expenditure 


The interrelationships between population variables and 
university per student operating expenditures in Quebec are considerably 
different from those found in other provinces. No single measure 
correlates more than .83 with expenditures, and Xg, the proportion of 
the 18 to 24 age group in attendance, exhibits the lowest correlation 
coefficient with the criterion variable for any province (.13). The 
intercorrelations between predictor variables suggest that the measures 
are relatively independent of one another since rX¢.X7 = -76, rX6.Xg = 
-18, and rX7.Xg = .54. 

There is, however, one serious limitation on any interpretation 
of the relationship between education level (X7) and other variables 
used in this dimension. Calculation of this variable was based on the 
number of elementary and secondary school teachers in both public 
and private schools within each province. Data provided by the 
Education Division, Statistics Canada, did not include teachers within 
Quebec's private sector. In most other provinces this omission would 


not seriously affect the structure of Xg since private schools did not 
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93 
contain any significant proportion of provincial student populations. 
In Quebec, however, there were over 60,000 students attending private 
schools in 1960, 1961, and 1962. 

A general ratio of 30 to 1 would have been used to arrive at 
an estimated number of private teachers if student data had been 
available for the entire decade, Unfortunately, enrolment figures 
are not available for the years 1963, 1964, and 1965. In 1968, the 
Quebec Department of Education reported 75,000 students enroled in 
private schools in 1966, 64,000 in 1967, and 48,000 in 1968. Figures 
for 1969 were not available at the time of writing. The sharp declines 
in enrolment from 1966 to 1968 are open to interpretation. Since 
increases in public school enrolment were not sufficient to offset the 
private sector decline, it is difficult to determine the location of 
literally thousands of students. It could well be that the bulk of 
private students attended Colleges Classique and, therefore, became 
part of the C.E.G.E.P. system. Since Quebec's method of reporting 
enrolment data changed in 1966, there is no way of substantiating this 
possibility. On the whole, private enrolment seems to have decreased 
but, its influence on the teaching force is open to question. 
Therefore, Quebec's stock of human capital ratio should be higher, 
since it includes only public school teachers. Such an adjustment, 
if it were possible, would increase the predictive power of this 
variable. 

The proportion of the 18 to 24 age group in university declines 
from 11 percent in 1967/68 to 8.6 percent in 1968/69 and 1969/70. The 
decline can be attributed to the introduction of the C.E.G.E.P., a 


compulsory intermediate step for all students wishing to attend 
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94 
university. A first year, formerly within university, is now part of 
the C.E.G.E.P, system. Since the annual ratios for Xg from 1960/61 to 
1967/68 tend to follow a pattern similar to other provinces, the sudden 
drop in 1968/69 accounts for the low correlations already described. 

The log linear regression of X_ and Xz on Xj produces an 
education-expenditure elasticity tore? 335. X_ is not a significant 
predictor, and X57, alone, accounts for only 68 percent of total 
variation in the criterion variable. Because X7 does not include 
private teachers per 10,000 of population, the annual percentage 
increases in this variable do not adequately reflect education level 
within the province. It is possible that the inclusion of this sector 
would have led to the calculation of percentage increases higher than 
those in any other province. Indeed, Quebec's education system 
witnessed the largest increases in enrolment and number of teachers 
of any Canadian province during the decade. 

Because the proportion of the population aged 18 to 24 is the 
only measure not subject to dramatic structural changes, it was tested 
as a predictor of variation in expenditure. The derived elasticity 
was 1.89 with 66 percent of variation in the criterion accounted for, 
Since rX¢.X7 is .76, it could well be that an adjustment in X7 would 
raise this correlation and produce a new coefficient for X7 in the 
X, = X,.X7 equation which would be closer to 1.89 than it would be to 
2.35. Under such conditions, one could surmise that the responsiveness 
of increases in per student operating expenditures to increases in either 
education level or the proportion of youth in the population is equal. 
In such a case, both Xg and X7 would be the influential population 


factors associated with expenditure, and not the participation rate (Xg). 
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Fiscal Resources and Expenditure 


Quebec is the only province for which the fiscal effort 
variable (X10) shows an elasticity equal to UNLCY sleeve aloncrwich 
the mix of government spending (X13), accounts for 92 percent of the 
variation in operating expenditures. The latter variable, having a 
low positive coefficient of .37, does not appear to have much value 
as an indicator of criterion responsiveness. 

Unlike the other provinces Quebec's ratio of provincial 
operating grants to universities to total personal income did not 
exceed one percent by the end of the decade. The changeover from the 
one percent corporation tax abatement to the Fiscal Arrangements Act 
brought about a sudden upward shift in the ratio of grants to total 
personal income. It would appear that this increase cancels out the 
declines of preceding years, thus elevating the largely negative 
cross-sectional elasticities to an overall positive coefficient. The 
unitary elasticity is not, in fact, a valid indicator of criterion 
responsiveness to effort over time. An elasticity calculation based 
on year to year percentage increases in both X, and X19 produces a 
coefficient of .58. If X,3 is removed from the stepwise regression, 


the coefficient for X10 fa Leeco. thts level.4 


University Revenues, Programme , and Expenditure 


The leading predictor of expenditure variation is the 
proportion of total university operating income from "other" sources. 
Controlling for the effects of other variables, it accounts for 65 
4rhe introduction of X13, which increases the coefficient for Xjio, is 
explained by the following correlations: (1) rX1.X109 = .92, 


(2) 2X1 0X13 =5-.77, and (3))rXjo.X13 = -.95. This statistical 
paradox is a reversal of the suppressor effect. 
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96 
percent of the variation in the criterion. One other variable, 
proportion of graduate students, has a significant coefficient of 
.60, and in combination with X17 explains 93 percent of the variation 
in university operating expenditure. 

The negative coefficient (-.86) for "other" sources is not 
surprising since expenditures have constantly increased while other 
revenue sources have declined as a proportion of total revenues. 
However, this decline is far less than that shown in other provinces 
suggesting that tuition fees, in particular, remained an important 
source of income to Quebec's universities. 

Yearly percentage increases in the proportion of graduate 
students were substantial from 1962/63 until 1965/66 and greatly 
exceeded the rate of increase in per student operating expenditures. 
The .60 elasticity for X19 contains opposing trends since, expenditure 
increases in the latter part of the decade, far exceeded the rate of 
increase in graduate to total enrolment. However, increases in the 
magnitude of expenditures may be thoroughly consistent with the 
levelling off of the proportion of graduate students in the latter 
half of the decade. Since the ratio of graduate to total enrolment 
was .09 from 1965/66 to 1968/69, compared with lower ratios in the 
preceeding years, larger increases in expenditure may reflect the 


maintenance of higher proportions of graduate students in university. 


VII. ONTARIO 


Income and Expenditure 


The regression of per capita personal income on the dependent 


variable produces an income elasticity of expenditure of 1.47 and 
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Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Quebec, 
1960/61 to 1969/70 
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98 
an R2 of 98 percent, There is some indication of a decline in the 
elasticity in the period following the inception of the Fiscal 
Arrangements Act, since per capita income began to increase at rates 
exceeding those of expenditure. However, the margin is so narrow 
that it gives little justification for comment. The derived 
coefficient for ten years of data can be assumed to be an adequate 
descriptor of operating expenditure responsiveness to increases in 
per capita income. Unlike Quebec, the addition of labour force 


measures has no influence on the original coefficient. 


Population and Expenditure 


Ontario is the only province for which two significant 
coefficients are derived from the regression of education level 
and population measures upon per student operating expenditures. 
Criterion responsiveness to X¢ (proportion of population aged 18 to 24) 
is .94, and 1.47 to X7 (education level of population). These 
coefficients are produced in spite of substantial intercorrelation 
between independent variables. Removing X6 from the equation, 
and replacing it with Xg (participation rate), leads to an education- 
expenditure elasticity of 2.16, which is a much closer approximation 
of the association between Xj and X7 throughout the decade. In this 
equation, the response of expenditures to the participation rate is 
not significant. 

Since Newfoundland and Prince Edward Island are the only other 
provinces in which Xg is a predictor of variation in expenditure, a 
comparison of percentage increases in all three provinces offers some 


explanation of criterion responsiveness to the participation rate. 
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99 
It would appear that the latter part of the decade was the time in 
which increases in the "eligible" population began to be very closely 
associated with expenditures. While many other provinces shared this 
phenomenon, declines in preceding years cancelled out the influence of 
later increases. Such declines took place in Alberta, British Columbia, 
and Quebec, while other provinces went through three or four year 
periods in which the ratio of eligibles to total population remained 
constant. Beyond these possibilities, there is little else in the 
data to explain the association between X6 and Xj. It could well be 
that a continuation of the increases in the ratio of eligibles to 
population, accompanied by increasing education levels, might lead to 
a situation whereby expenditure would be equally responsive to both 
factors. 

There is certainly evidence that Ontario's expenditures on 
higher education were responding to increases in the participation 
rate, though the regression equation derived an insignificant 
elasticity after controlling for the effects of education level. 

It should be noted that rX7.Xg is .99. Since rX j.X7 exceeds rX1.Xg, 
the education level is selected as the better predictor of expenditure. 
Nevertheless, a calculation of elasticity for attendance and 
expenditure, based on cumulative percentage increases in each variable, 
produces a coefficient of unity. This finding is similar to the 
derived coefficient for Xg and helps to corroborate the analysis in the 


preceding paragraph. 


Fiscal Resources and Expenditure 


Fisca] effort, as expressed in Xjg, is the leading predictor 
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of variation in expenditure accounting for 99 percent of cumulative 
variance in the criterion. The accompanying coefficient of .51 
indicates a one half percent increase in expenditures as a response 
to a one percent increase in the grants to income ratio. Since a 
slight decline in effort-expenditure elasticity came as a response 
to the 1967 fiscal arrangements, and in the absence of any other 
important indicators of fiscal resources, it might be concluded 
that increases in university operating expenditures were not very 


responsive to alternative provincial fiscal resources or their use. 


University Revenues, Programme , and Expenditure 


Increases in the proportion of university revenues from 
provincial sources correlate .98 with increases in university per 
student operating expenditures. An elasticity coefficient of 1.57 
describes the responsiveness of Xj to increases in X15. With the 
exception of 1967/68, a year in which provincial grants bolstered by 
federal transfers showed a dramatic increase, the decade is well 
described by the derived coefficient. Since the statistical weight 
for federal grants (.34) does not contribute much to an understanding 
of its association with expenditures, and even declines in the latter 
part of the decade to a negative level, a decision as to the 
importance of alternative revenue sources is decidedly in favour of 
provincial grants. 

Ontario's university expenditures in relation to alternative 
revenue sources well illustrate the problems of higher education 
finance. In the early 1960's, characterized by the relatively equal 


importance of the three revenue sources under study, per student 
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operating expenditures rose roughly five percent per annum. The 
increasing reliance upon provincial grants, toward the middle and 
latter years of the decade, was associated with even higher rates of 
increase in expenditures. Whether centralization of revenue sources 
will bring about a declining rate of increase in per student 


expenditures is a matter yet to be determined. 


VIII. MANITOBA 


Income and Expenditure 


By comparison with all other provinces, Manitoba had the 
least cumulative percentage increase in university per student 
operating expenditures. The income elasticity of expenditure for 
the period 1960/61 to 1969/70 is 1.11. The coefficient is a very 
reliable indicator of criterion responsiveness to increases in per 
capita income since a) rXj.X9 = .99, b) R? = 97 percent, and c) 
variation in the elasticity is almost absent in the periods preceding 


and following 1967. 


Population and Expenditure 


The derived coefficient of 1.94 for X7 (education level) 
indicates that university per student operating expenditures rose almost 
two percent for every one percent increase in education level. Since 
there is a great similarity in the degree of assoeiation between each 
of the predictor variables and the criterion, as well as between the 
independent variables themselves, each of the variables is, ina 
statistical sense, a measure of the same thing. The assurance that 


each variable can account for a large proportion of the variance in 
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Tabte 5 P13 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Ontario, 

1960/61 to 1969/70 
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X] promotes some investigation of their independent associations with 
the criterion. 

Like many other provinces, Manitoba's increases in the 
proportion of population 18 to 24 years of age were high in only three 
years of the decade. These infrequent, yet substantial increases, 
and their association with increases in expenditure over time, are 
difficult to assess. Since the method of deriving elasticities in this 
study is based on the addition of year to year percentage increases, 

a coefficient for X¢ would reflect only three years in the entire 
decade. In this case, an elasticity of 2.30 is obtained by adding 
yearly increases in X, and dividing the result by annual increases in 
X6. However, this method leads to an overstatement of the actual 
coefficient since it is based on the assumption that X¢ predicts 

100 percent of the variation in X,- In fact, its associated R* is 

91 percent, and the resulting lower coefficient of 1.94 is identical 
to the one derived for X7. The statistical evidence implies that 
criterion responsiveness to increases in Xg and X7 was identical. 

The derivation of an elasticity to assess the degree of 
criterion responsiveness to increases in the proportion of the 18 
to 24 age group in university is based on procedures outlined in the 
preceding paragraph, A coefficient of 1.02 is obtained for the 
entire decade. However, there are indications of disparities within 
this measure. It would appear that the largest annual increases in 
Xg came during the first half of the decade. and showed signs of 
tapering off toward the end of the period. Expenditures, on the other 
hand, rose fairly evenly until 1964/65, declined from 1964/65 to 


1965/66, and rose sharply over the next two years. Undoubtedly, 
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expenditure increases in 1966/67 and 1967/68 can be associated with 
both the five dollar per capita grant (1966/67) and the fiscal transfers 
(1967/68). But, as well, there may be a relationship between rising 
expenditures and the proportion of the 18 to 24 year old population 
that entered university in the years preceeding 1966. Higher 
expenditures could be a reflection of higher cost programmes in the 


senior undergraduate and post graduate years of university. 


Fiscal Resources and Expenditure 


The response of changes in operating expenditure to various 
measures of fiscal resources and their use is not sufficient to 
warrant much interpretation. Manitoba is the only province in which 
provincial revenues is the leading predictor of variation in expenditure 
(R2 = 97.28), but the elasticity coefficient of .36 is not indicative 
of high sensitivity. The additional predictor, the measure of 
sectoral ability (X 1), displays an even lower coefficient of .29. 

On a ten year average, Manitoba spent more on university 
operating grants in proportion to net education expenditure than any 
other province in Canada (see Table All, Appendix A). Table 5.14 
contains the year to year percentage increases in net provincial 
education expenditure including and excluding operating grants to 
universities. With the exception of two years, 1960/61 to 1961/62, 
and 1964/65 to 1965/66, university operating grants accounted for 
somewhat higher provincial spending on education. The trend was 
maintained after 1967, but the margin decreased in the last two 


years of the decade. 
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Table 5.14 


Annual Percentage Increases in Net Provincial Education Expenditure 
Including and Excluding Provincial Operating Grants to 
Universities; Manitoba, 1960/61 to 1969/70 


rn ne 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 


ines 04 ll - 02 i 49 - O1 38 13 23 


University Revenues, Programme, and Expenditure 


There is a much closer degree of association between the 
criterion and the proportion of graduate students in total enrolment 
(rX1.X19 = .90) than between X; and the proportion of university income 
from provincial sources (rXy Xz 5 = .79) The former variable predicts 80 
percent of the variation in expenditure, and, in combination with X15> 
the R2 rises to 90 percent. The responsiveness of university per student 
operating expenditures to increases in both measures is .56 for X19 and 
-61 for X15. 

Although the proportion of graduate students did not increase in 
every year of the decade, the derived coefficient is a good approximation 
of cross-sectional elasticities. The provincial revenue-expenditure 
elasticity does not retain the same structural consistancy; its positive 
value is largely made up of revenue and expenditure changes during the 
last years of the decade. Prior to this, the coefficient was largely 


negative. 
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Table 5.15 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Manitoba, 

1960/61 to 1969/70 
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IX. SASKATCHEWAN 


Income and Expenditure 


The derived income elasticity of operating expenditure (1.09) 
is a near perfect descriptor of criterion responsiveness to changes 
in per capita income both before and after 1967. Saskatchewan was 
the only Canadian province exhibiting some decreases in the annual 
changes in per capita income. Since its year to year increases in 
operating expenditures were fairly consistent with those in other 
provinces, it is the income variable that operated to make the 


elasticity the lowest in Canada. 


Population and Expenditure 


Increases in the education level alone account for 96 percent 
of the variation in per student operating expenditures. The elasticity 
coefficient of 3.18 conceals an increasing responsiveness of Xj to 
increases in education during the last three years of the decade. 
Since the intercorrelation between increases in the proportion of the 
18 to 24 age group in the population and education level is not as 
high as in most other provinces, it may well be that expenditures 
were responding to increases in the stock of human capital. 

The regression of X7 and Xg on the criterion brought about 
negative coefficients for both variables. This result can be 
explained by the high intercorrelation (.98) between these independent 
measures. A more reliable indicator of criterion responsiveness to 
participation rate (Xg), might be obtained by the computation of an 
elasticity from yearly percentage increases in both Xj and Xg. 


Keeping in mird that rX,-Xg = -91, the derived unadjusted elasticity 
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is 1.04. Whereas XL (education level) and Xg (participation rate) 
are, statistically, measures of the same thing, there is evidence that 
expenditures were far more responsive to changes in the education 
level of the population. 

In conclusion, the empirical findings suggest that the response 
of expenditures to population characteristics in Saskatchewan, is 
comparable with results obtained for most other provinces. Expenditures 
were responding to education level and participation rates in a 
similar manner, but participation rates may have been slightly more 
important indicators of increases in spending than either education 


levels or growth in the relevant age group. 


Fiscal Resources and Expenditure 


Saskatchewan is the only province for which the sectoral ability 
measure (X11) is the leading predictor of change in the criterion 
variable. Along with X13, the ratio of federal to provincial 
spending on higher education, 98 percent of the variation in 
university per student operating expenditures is accounted for. Since 
none of the variables used thus far in this dimension have had 
related coefficients approaching unity, the .93 ability-expenditure 
elasticity in Saskatchewan is a notable exception. An examination 
of percentage increases in both the ability and expenditure ratios 
reveals that the ratio of provincial operating grants to net education 
expenditures grew at rates far surpassing those of per student 
operating expenditures. This finding immediately makes the .93 
coefficient suspect. A closer approximation of the relevant elasticity 


was obtained »y deleting X13 from the stepwise regression. Assuming 
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that all other variables are controlled for, Xj 1 accounts for 96 
percent of the variation in X, and a new elasticity of .64 is 
derived. An examination of cumulative percentage increases in 
both Xj and X,, verifies this statistic as a more valid measure of 


the association between the two variables. 


University Revenues, Programme , and Expenditure 


The coefficients derived from the application of stepwise 
regression do not provide a realistic description of criterion 
responsiveness to increases in any of the independent variables. 
Since the proportion of graduate students in total full time 
enrolment increased only once during the entire decade, there is 
some doubt whether a coefficient based on ten year to year increases 
in the criterion, and only one increase in the predictor, can be 
a valid indicator of responsiveness. Under such conditions, the 
derived elasticity for Xj9 of 1.48 is, in fact, an understatement of 
the actual value. The accompanying predictor, X16» the proportion 
of university operating revenues from federal sources, has a much 
higher negative coefficient than shown in Table 5.16. In conclusion, 
the frequent fluctuations in both dependent and independent variables, 
negate the validity of results achieved through a stepwise regression 


technique. 


X. ALBERTA 


Income and Expenditure 


A very high correlation of .99 indicates the association 


between per czepita income and operating expenditures throughout 
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Table 5.16 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Saskatchewan, 

1960/61 to 1969/70 
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the decade. The regression of X5 on Xj produces an élasticity 
coefficient of 1.25 and an R2 of 98 percent. Since cumulative 
percentage increases in both variables produce elasticities within 
this range for periods preceeding and following 1967, the coefficient 
is a good indicator of criterion responsiveness to increases in per 


capita income 


Population and Expenditure 


The proxy variable for education level (X7) correlates at 
a much higher level with Xj (.99) than proportion of the 18 to 24 age 
group in the population (.83). In addition, the intercorrelation 
between X¢ and X7 is lower than in any other province (.83) with the 
exception of Quebec. These statistical indicators suggest that Xz 
is a relatively more valid measure of increases in education in 
Alberta than in most other provinces. The accompanying coefficient 
of 2.31 is a perfect descriptor of increases over time in both X7 


and X Thus, the response of per student operating expenditures to 


1 
a one percent increase in education level is greater than two percent. 
Cumulative percentage increases in the participation rate 
were higher than in all other provinces except Newfoundland. Since 
these increases were generally larger than annual increases in operating 
expenditures, the derived elasticity is less than unity (.80), and 
lowest in Canada. Nonetheless, there is a striking similarity in the 
relationship between education level and participation rates in both 


Alberta and Ontario. In both provinces rX7.Xg = .99, suggesting that 


increases in both variables over time have kept apace. 
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Fiscal Resources and Expenditure 


The stepwise regression of two significant variables, Xo 
(effort), and Xi (sectoral ability) on X, produces a negative 
coefficient of -.30 for the latter and a positive coefficient of .72 
for the former. Since the inclusion of X11 adds only one percent to 
the cumulative explained variation, it can be excluded from the 
regression. The effect of deleting Xiy is the lowering of the X10 
coefficient to .46, which is a much closer approximation of the 
effort-expenditure elasticity over the ten years. This variable 
alone explains 98 percent of the variation in Xy and its coefficient 
is only slightly above elasticities for periods preceeding 
following 1967. 

Though the sectoral ability measure distorts the weights in 
a stepwise regression, its significance cannot be overlooked. 
Provincial operating grants to universities made up 9 percent of 
net education expenditures in 1960/61, 13.6 percent in 1966/67, 
and 29.5 percent in 1969/70. As shown in Table 5.17, increases in 
provincial operating grants tended to elevate increases in net 
provincial expenditures on education, particularly in the last three 
years of the decade. However, since effort ratios for Xjo9 correlate 
so highly with ability ratios for X,;, and since both have similar 
correlation with X,, the effects of the ability measure are obscured 


in the multiple regression coefficient. In fact, both have similar 


elasticities with respect to expenditure. 


University Revenues, Programme, and Expenditure 


Alberta is the only province in which the leading predictor 
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of expenditure variation is the proportion of undergraduate students 
in total enrolment. There is almost a perfect negative correlation 
between these two variables which accounts for the dominance of Xjg 
in the stepwise regression. The elasticity coefficient of -11.21 is 
consistent with the trend of change in both measures throughout the 


decade, 


Table 5.17 
Annual Percentage Increases in Net Provincial Education Expenditure 


Including and Excluding Provincial Operating Grants to 
Universities; Alberta, 1960/61 to 1969/70 


———_ee— nm ss ca 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70 


Since the interaction of Xjg with all other variables obscures 
their individual effects, it is difficult to assess the influential 
factors that may have been associated with increased per student 
expenditure. The fluctuation in "other source" revenue negate any 
derived coefficient as a reliable indicator of criterion responsiveness. 
On the other hand, the high correlation between undergraduate and 
graduate ratios (.99) implies that the latter variable may have been 
one factor in raising operating expenditures. The elasticity based on 
cumulative percentage increases in both Xyg and X, is close to unity. 

By comparison with the other provinces, the most important 
feature of Alberta's revenue sources was the very high ratio of 


provincial to total operating income. Conversely, ratios of federal 
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and other source income to total operating revenues were the lowest 
in Canada during the decade. It would appear that operating 
expenditures were very responsive to increases in the proportion of 
university income from provincial sources, particularly in the years 
preceding 1967. The overall elasticity for the X15 - X, relationship 


ts 73230, 


XI. BRITISH COLUMBIA 


Income and Expenditure 


For the decade 1960/61 to 1969/70, university per student 
operating expenditures rose one and one half percent for every one 
percent increase in per capita personal income. There was a very 
slight upward shift in the elasticity after 1967 but, for the most 
part, the derived coefficient of 1.54 for the entire period gives a 
suitable description of the income-expenditure relationship. 

The inclusion of labour force factors associated with income 
in the regression equation reduces the income-expenditure coefficient 
to 1.46. Variables X3, X,, and X5 do not increase the proportion of 
variance accounted for by Xj, though the "F" ratio test for service 
sector and unemployment ratios is significant at the .03 level or 
better. The unemployment coefficient is too low to warrant comment 
but, controlling for the effects of per capita income, still 
generates a .48 elasticity for the service sector association with 
the criterion. There may be some validity to the hypothesis that 
expenditures on higher education are responsive to increases in service 
sector employment but, the findings suggest a testing of more refined 


data, 
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Table 5.18 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; Alberta, 1960/61 to 1969/70 
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It should be noted that the inclusion of labour force 
variables in the income-expenditure equation for Quebec, Ontario, 
and British Columbia brought about a uniform coefficient for Xo 
(1.46 to 1.47). Since the intercorrelation between variables is 
somewhat different in each province, the derived elasticities may 
be more than a reflection of their statistical manipulation. 
However, more reliable provincial labour force data is needed prior 
to the testing of a possible elasticity regression toward a mean for 


all Canadian provinces. 


Population and Expenditure 


Since growth in all three measures of population tended to 
increase over the decade, and at roughly equivalent rates, the 
derived coefficient for education level (2.84) should be interpreted 
with caution. Statistically, there is a closer association between 
X7 (education level) and the criterion, but increases in the 
relevant age group and in the participation rate have a similar 
association with the dependent variable. In all three cases the 
derived elasticities are well over two percent. In addition, the trend 
of annual data suggests that the latter years of the decade witnessed 
increasing responsiveness of operating expenditures to changes in 


population measures. 


Fiscal Resources and Expenditure 


The findings in this part of the empirical analysis are 
similar to those for Alberta, Controlling for the effects of all 
other variables produces a coefficient of .74 for Xjo (effort). This 


is somewhat higher than the actual elasticity, a consequence of high 
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intercorrelation with the ability variable, X,,- The removal of one 
or the other variable from the regression results in almost identical 
coefficients in the area of .50. Whereas the response of expenditures 
to effort remain constant in periods preceding and following 1967, 
the response to sectoral ability declined from .83 prior to 1967, to 
-39 in the remaining years of the decade. 

The percentage increases in net provincial expenditure on 
education including and excluding provincial operating grants to 
universities are shown in Table 5.19. From 1961/62 to 1966/67 
university operating grants raised net provincial expenditure on 
education by about two percent per annum. The change in fiscal 
arrangements, beginning in 1967/68, was associated with a 22 percent 
decline in net provincial expenditure vis-a-vis a seven percent decline 
if provincial operating grants to universities are included in the 
net figures. The last two years of the decade were marked by 
alternating increases, the net exclusive expenditure having been 


higher in 1968/69 followed by a higher net inclusive figure in 1969/70. 


Table 5.19 
Annual Percentage Increases in Net Provincial Education Expenditure 


Including and Excluding Provincial Operating Grants to 
Universities; British Columbia, 1960/61 to 1969/70 


60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 
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University Revenues, Programme, and Expenditure 

Provincial grants made up the largest proportion of university 
operating income throughout the decade. Since cumulative decreases in 
the other two revenue measures offset slight increases, related revenue- 
expenditure elasticities are negative. Therefore, the proportion of 
university operating income from provincial sources, which correlates 
-96 with the criterion and accounts for 91 percent of variance, is the 
only significant predictor of changes in expenditure. The related 
coefficient of 1.21 is slightly lower than derived elasticities for 
periods preceding and following 1967 (1.55 and 1.42 respectively). 

The only other measure showing a positive association with 
expenditure is Xj9 (proportion of graduate students). Since rX,.X19 is 
-76, the response of per student expenditures to increases in graduate 
enrolment is obscured by the influence of other more highly correlated 
variables. An elasticity of 2.02 based on cumulative percentage 
increases in both X,; and Xj9g may not be a very reliable indicator of 
criterion responsiveness since the association between the two 


variables is much lower than revenue source and expenditure correlations. 
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Table 5.20 


Coefficients of Simple Correlation and Elasticity Coefficients 
Between Independent Variables and University Per Student 
Operating Expenditures; British Columbia, 1960/61 to 1969/70 
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CHAPTER VI 
ELABORATION OF THE MODEL 
I. INTRODUCTION 


In Chapter I, reference was made to the relatively recent, but 
developing interest in the economics of higher education. This field 
of inquiry, in its Canadian context, has been stimulated by the 
increasing, and often accelerating costs, of all forms of post- 
secondary education. There is a growing recognition of the need for 
investigation and development of hypotheses related to the particularly 
Canadian aspects of this phenomenon (Slater, 1970, p. 1). Insofar as 
the bulk of higher education studies have dealt with the problems of 
developing nations, or the financial problems of centralized political 
jurisdictions, they are of marginal assistance in promoting an 
understanding of the university-government relationship in this country. 

The general pattern of Canadian univer ity expenditures over 
the past decade has been investigated with remarkably similar 
approaches by a number of authorities (see Chapter III, pp. 25 - 28). 
Consensus has it that increased operating expenditures are due to 
rapid growth of enrolment, higher prices of labour, and inflation 
(Wright, 1970, p. 6, Economic Council of Canada, Seventh Annual Review, 
p. 59, Peitchinis, 1972, p. 126) but, there is some disagreement as to 
whether or not more advanced and specialized programmes (senior, 
undergraduate and graduate) provoke higher per student expenditures. 


The economic (Council of Canada's conclusion was that student mix was 


unimportant since more expensive graduate programmes were offset by 
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a decline in expensive undergraduate programmes (Seventh Annual Review, 
p. 61). Unfortunately, the only large cost analysis study of Canadian 
universities ever undertaken did not meet with much success, However, 
a Joint Steering Committee Report concluded that: 
a large proportion of university costs were not directly affected 
by enrolment levels . . . (and) the costs of offering university 
courses depend to a very large extent on the policy decisions 
which have been made regarding the quality of instruction to be 
6ffered (Reports. 1970y"py.3) 
Although concerned with the question of rising expenditures, the 
present research departs in several significant ways from both the 
focus and method of investigation used in previous studies. It can be 
expected that the interna of university operations are highly correlated 
with unit expenditures. 
Such internal (to the institution) variables may possess considerable 
predictive power, and are quite legitimate for prediction, but may 
be of only marginal assistance in attempting to explain expenditure 
variation (McIntyre, 1969, p. 263). 
This proposition is of particular importance in the Canadian context 
but appears to have been ignored in most of the studies already reviewed. 
With the exception of the recent report commissioned by the Council of 
Ministers of Education, there has been little interest in expenditure 
variations among provinces associated with factors other than those 
of an institutional nature. The very nature of the university- 
government relationship that has developed over the past decade requires 
more than a one-sided investigation. 
A second departure from previous research has to do with 
methodology. Until 1971, it was very difficult to obtain adequate 


annual data om university operating income and expenditure. This 


limitation, ccupled with relatively mild increases in university 
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spending in the 1950's vis-a-vis the 1960's, tended to promote cross- 
sectional analyses of the few years for which limited data were 
available. The problem with cross-sectional studies is that Zt ois 
difficult to make generalizations about economic trends based on 
information that may be time-specific. 

A great act of faith is involved in applying ideas derived from 
the analysis of differences to situations of change. A cross- 
section study may be unduly influenced by specific factors 
acting at the time in which the cross-section is taken. 
More important, there is no reason to expect the weighting given 
to different units in deriving coefficients from cross-sections 
to be the same as that suitable for analysis of a change over time 
Petr aie eecn.216). 
Similar criticisms put forward by Morss (1966, pp. 101-102) imply that 
time-series is superior to cross-sectional analysis for purposes of 
both prediction and understanding. 
- . . expenditure changes for a particular government unit can 
virtually always be predicted more accurately from its own 
history than from a collection of current relationships holding 
in government units with very different political and economic 
characteristics . . . For the case in which the objective is 
understanding, use of cross-sectional analysis involves the 
danger that because of substantial social, economic, and 
political differences among areas, variables that are important 
in particular areas might not appear significant. 


In that this study is an exploratory analysis of a changing relationship 


over time, it makes use of time-series analysis. 


II. THE CONCEPT OF ELASTICITY 


The major statistical procedures used in this study have 
been described in Chapter III. It is the purpose of this section 
of the study to interpret the elasticity concept in more than just 
a statistical sense. Bird (1970, pp. 90 - 91) has noted that the 
concept of at least one type of elasticity (income-elasticity of 


public expenditures), as opposed to its statistical fact, is not 
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clear. The problem lies in the "expenditure base", the complex of 
factors making up the rise in "expenditure", For instance, it is 
important to determine changes in each of the expenditure base 
factors occuring simultaneously with changes in income. Once such 
an analysis has been conducted on "every particular expenditure 
category", the concept of elasticity might have greater meaning. 

If university operating expenditures be labelled an 
"expenditure category" there is available data from which the income- 
expenditure base elasticities can be constructed for the years 1964/65 
to 1969/70 (Tu, 1971, Statistical Supplement). There are limitations 
however, upon any such analysis with present data. In the absence of 
highly disaggregated cost analysis figures one must rely upon the 
seven-fold categorization of operating expenditures published annually 
by Statistics Canada. This classification is apparently too highly 
aggregated to allow for much interpretation of factors contributing 
to expenditure variation either among or within provinces. Having 
analyzed this data, Peitchinis concluded: 

There is a remarkable degree of uniformity amongst the provinces, 
and there appears a considerable degree of stability over the 
period under examination. Nevertheless, it is significant to note 
that in the majority of provinces the proportion of operating 
expenditures allocated to instruction has declined between 1964 
and 1969; the proportion allocated to libraries has generally 
risen in all provinces; whereas the allocation to functions 
related to assisted research and plant maintenance has remained 
relatively) constant; (1972,,. psr129)« 

A second problem relating to the identification of an 
appropriate expenditure base lies in the location of factors related 
to expenditure. Sharkansky has noted that the appropriate "base" 


for public spending might be levels of expenditure in years prior to 


the period und2r investigation (1967, p. 168). Under such 
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circumstances, "the further examination of departures from previous 
spending patterns, rather than the examination of current expenditures, 
may provide the greatest pay-off for an understanding of expenditures 
C1967," p. 179)". 

While both Bird and Sharkansky are concerned with the 
responsiveness of expenditures to increases in income and revenues, 
their comments suggest a dichotomy that is inappropriate to the study 
of university spending. Since the funding of university operations, 
hence the decision-making about expenditure, is not exclusive to 
either government or university, but is instead part of a growing 
interactive relationship, the expenditure base includes elements in 
both government and university realms of decision-making. It has 
been shown in Chapters IV and V that expenditures vary with both 
types of variables, and that the "holding power" of an expenditure 
base reasserting itself after a deviant budget period (Sharkansky, 
1967, p. 168), is not a phenomenon particularly relevant to 
university financing. Nor does it appear that a study of factors 
internal to expenditure alone (e.g. instructional costs, administrative 
costs), at least at the present level of aggregation, can bring us 
any closer to what Bird considers to be the concept of elasticity. 

In summary, an adequate notion of elasticity appropriate 
to variations in university operating expenditures is dependent upon 
identification of factors that are both internal and external to the 
institution. The present study may contribute to this task by at 
least isolating aggregate variables that have both theoretical and 


empirical interest. 
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Ill. THE RELATIONSHIP BETWEEN INCOME AND EXPENDITURE 


The income elasticity of university per student operating 
expenditure used in this study can be interpreted as "a summary of 
the complex of forces acting on expenditure", or as a proxy for various 
dimensions of economic growth (Bird, 1970, p. 95). It has already 
been noted that per capita income compensates for changes in the 
average level of income owing to population change. However, even 
this adjustment does not substantiate any collective interpretation of 
the income-expenditure relationship. To the extent that variables used 
in other dimensions of the model are, in themselves, contributors to the 
level of per capita income, their relationship with expenditure further 
elaborates the income-expenditure elasticity. In this sense, the model 
in use goes beyond single equation formulations of previous research on 
higher education expenditures (Gregory, 1967, McIntyre, 1969). 

It was shown in Chapters IV and V that the income elasticity 
of university per student operating expenditure exceeded unity in 
all provinces for the period 1960/61 to 1969/70. In Newfoundland and 
Prince Edward Island, provinces in which higher educational facilities 
were relatively underdeveloped in the early years of the decade, the 
derived coefficients rose from below to above unity in 1966/67. Their 
above three percent increases in expenditure as a response to one 
percent increases in per capita income from 1966/67 to 1969/70 
demonstrate the potential elasticity of income in times of rapid growth. 

Nova Scotia and New Brunswick were the only provinces whose 
income-expenditure elasticities showed significant declines in the 


last three years of the decade though, they still exceeded unity. 
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By comparison with previous years, percentage increases in per capita 
income tended to rise while percentage increases in expenditure 
declined in Nova Scotia, and remained relatively constant in New 
Brunswick. The resulting decrease in elasticities may have 
reflected public preferences in other sectors of government activity or, 
as the data on net provincial spending on education suggests, greater 
spending on other forms of education may have taken precedence over the 
university sector. 

The elasticities for all other provinces suggest a relatively 
constant relationship between income and expenditure over time. Slight 
upward departures from derived coefficients were noted in Quebec and 
British Columbia in the last three years of the decade but, there is 
insufficient evidence in only three years of data to warrant speculation 
about increased demand for higher education. 

The empirical findings lend support to the proposition that 
national cross-sectional or time-series elasticities should not be 
used to infer regional relationships between income and particular 
forms of expenditure (Sharkansky, 1967, pp. 9 - 28). Constant, 
increasing, and declining elasticities were noted throughout Canada 
but, most particularly, in the Atlantic Provinces. Nor is there any 
evidence to support the contention that higher ratios of expenditure 
to income are characteristic of jurisdictions having greater per 
capita income (Gupta, 1968, pp. 32 - 35). The province with the 
highest income-expenditure elasticity, Newfoundland, had the lowest 
per capita income in Canada throughout the decade. 

A recent study, the purpose of which was to examine and 


analyse the effect of changes in economic growth of each province 
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during the years 1930 to 1966 on per capita educational expenditures, 
provides income elasticities of educational expenditures gerived 
from the research and other sources (Sharples, 1971). In that the 
present researoh is an initial attempt to develop income elasticities 
of the most recurring portion of higher educational expenditures, 
the findings presented in Chapters IV and V are not strictly 
comparable with elasticities of educational expenditure derived 
from studies of elementary and secondary education finance. 
Nevertheless, if there is any validity to the contention that income 
elasticities of greater than unity are characteristic of cultural 
expenditures, such as education (Bird, 1970, p. 71), a comparison of 
different expenditure base coefficients within the educational sector 
is warranted. 

Table 6.1 compares various computed income elasticities of 
education expenditures. Only studies that used measures similar to 
those in the present research (e.g. per capita personal income, per 
pupil expenditure) were selected from the literature (For a more 
extensive treatment of elasticity findings, see Sharples, 1971, 
pp. 29°="°39); 

The studies by Hirsch (1959), Miner (1963), Shapiro (1962), 
and Paterson (1967) were all cross-sectional and dealt with either 
national elasticities or a comparison of state/provincial records 
with mean national elasticities. Keeping in mind the danger of 
comparing time-specific eoefficients with elasticities based on 
changes over time it still seems safe to conclude that the present 
findings related to higher educational expenditures are in excess of 


those derived from the above-mentioned studies. 
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The time-series results obtained by McLoone (1961), James 
(1961), and Atherton (1968a and 1968b) are more relevant to the 
findings presented in Chapters IV and V. Though McLoone found a 
nationwide (U.S) elasticity of .99 for the period 1929/30 to 
1957/58, a separate study of the years 1943/44 to 1957/58 produced a 
coefficient of 1.61. This nationwide average compares favourably 
with the elasticities of five American States reported by James 
(1.49 to 2.12) in the years 1946 to 1958. Atherton's Canadian 
findings for the period 1951 to 1962 also tended to exceed unity 
though the range of elasticities was wider than that observed in 
American studies. 

Previous studies have found that the income-expenditure 
elasticities for education tend to increase over time. Insufficient 
data prevents the testing of this observation for higher education 
expenditures but, there is little doubt of its validity. Rapid 
enrolment growth was a feature of the post World War II period and, 
most particularly, of the 1960's. At the same time, university 
revenues, hence expenditures, remained heavily reliant upon private 
funds even after the inception of the federal per capita grants 
programme in 1951. Indeed, it was the enrolment growth and the 
inability of private sources to support the related expenditure that 
brought about significant government involvement in the university 
sector throughout the 1960's. 

". . . in moving to more recent times both population and 
income elasticity coefficients exhibit less divergence in the values 
from province to province (Sharples, 1971, p. 82)." The derived 


income-expenditure elasticities for higher education in this study 
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fall within the range projected by Atherton but do not exhibit the 
same deviation from the mean, e.g,, Atherton calculated a mean of 
1.7 and a range of .41 to 2.90. The present findings give a mean of 
1.4 and a range of 1.09 to 1.92. It is, however, difficult to 
compare the two results since the expenditure bases differ. One 
finding that merits further consideration is the regression toward a 
mean elasticity of 1.46 for Quebec, Ontario and British Columbia 
when labour force variables are entered into the E = f (Ip) equation 
along with per capita personal income. 

The interpretation of per capita income as a proxy variable 
for socio-economic forces at work in the province or nation at large 
helps to consider the hypothesis advance by Hickrod (1969, pe 41): 
that expenditure levels are "much more determined" by socio-economic 
characteristics in recent vis-a-vis past years. The high R2 
obtained in the first dimension of the model tend to support the 
hypothesis. The possibility of obtaining a high R2 by chanee, or 
by the regression of one or more independent variables on a relatively 
small N of 10, is corroborated by neither the "f" ratio test nor 
the results of previous Canadian research. In all cases, the p 
level for the regression of income on expenditure was greater than 
.0001. Both Sharples (1971) and Paterson (1967), whose studies went 
as far back as 1930 and 1941 respectively, found that variation in 
expenditure levels, accounted for by socio-economic variables, 
increase over time. 

The importance of these findings is summarized in one question. 
To what extent can policy-makers make influential decisions about 


expenditure levels if, as the data suggest, socio-economic variables 
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Table 6.1 


Comparison of Various Computed Income Elasticities 
of Education Expenditures 


rises scat Siren vanes enasnened Ads Goch anne edocs on bees 


Study Year or period Coefficient Independent Dependent 
selected of variable variable 
elasticity 
oe SR a ae at ee ee Ce, 
Hirsch Selected years 1.09 Per capita Current 
(1959) 1900 - 1958 personal expenditure 
U.S. income, per pupil 
nationwide nationwide 
Miner 1959 /60 ao Per capita Current 
(1963) personal expenditure 
U.S. income per pupil 
Shapiro 1920 ree be Per capita Current 
(1962) 1930 272 personal expenditure 
ns 1940 pil income, per pupil, 
1950 a 9d nationwide nationwide 
Paterson 1941 #93 Per capita Current 
to 7) 1951 299 personal expenditure 
Canada 1961 1412 income, per pupil, 
nationwide nationwide 
McLoone 1929/30 - .99 Per capita Current 
(1961) 1957/58 personal expenditure 
U.S. income, per pupil, 
1943/44 - i i: nationwide nationwide 
1957/58 
James 1946 - 1958 1.49 Total state Total state 
(1961) to personal expenditure 
Uo. Zul? income, in five 


five states states 


Atherton 1951 - 1962 0.41 Per capita Per pupil 
(1968a) to personal expenditure 
2.90 income in in each 


each province province 


Atherton 1957 - 1960 340 Per capita Operating 

(1968b) LoOhe~ | 1905 0.9 personal expenditure 
income in per pupil 
Alberta in Alberta 
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alone account for more and more of the variation in expenditure? 
Hickrod (1971) has suggested further analysis of the residuals of 
wealth related functions as one way of determining the relationship 
between administrative decisions and expenditure levels (p. 246): 
However, when the marginal variation is less than ten percent, 
as is the case in seven of the ten provinces in this Study ;#iteis 
doubtful whether much insight can be gained from such an analysis. 

A second, and more fruitful approach for future policy-makers, might 
be to ignore the traditional cleavage of socio-economic and decision- 
making variables into non-policy and policy factors (Mort, 1954, 
Miner, 1963, Paterson, 1967). 

The acceptance of environmental determinism as a fait accompli 
implies that administrative decision-making of a short or long-range 
nature is, for the most part, irrelevant to the attainment of adequate 
levels of expenditure in relation to income levels of the population. 
Since per capita income reflects a complex of factors, whose identity 
and accessability to manipulation are not yet wholly determined, it 
seems unwise to accept a fatalistic argument about "fixed determinants" 
prior to its investigation. 

IV. THE RELATIONSHIP BETWEEN POPULATION FACTORS 
AND EXPENDITURE 

The empirical findings indicate that university per student 
operating expenditures were more responsive to changes in population 
variables than to changes in any other of the dimensional measures 
during the decade 1960/61 to 1969/70. This finding is entirely 


consistent with the observations of Canadian studies of the university 
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132 
financial crisis in both the 1950's and 1960's (Bissell, 1956, 
Bladen, 1965, Waines, 1970). Invariably, both the increases in the 
proportion of population aged 18 to 24, and the rising proportion of 
the age group attending university, have been cited as the major 
factors contributing to higher expenditure. 

It should be noted that the isolation of an eligible age group 
factor as a major predictor of expenditures was not the intention of 
the E = f (P) equation. Although it is important to assess the 
responsiveness of expenditures to increases in this variable, there is 
little theoretical framework to explain derived associations. This is 
so since university attendance is seldom a matter of individual choice, 
but rather, a product of a number of interrelated factors. 

Schaafsma's study of the demand for higher education in Canada 
speculated that income level of parent (ability), education level of 
parent, and number of children per family would have a positive 
influence on the "probability that an eligible will attend university 
(1969, p. 16)."" Similarly, Peitchinis noted social status of parent, 
parental educational achievements, costs of education, and future 
lifetime earnings as likely predictors of participation rates (1972, 
pp. 106-108). Unfortunately, as was indicated by both writers, the 
relevant data to test complete demand functions does not exist. 
Therefore, demand can only be studied on the basis of past time trends, 
or by the substitution of proxy variables for actual data. 

The E = f (P) equation used in the present model relates per 
student expenliture to an eligibility factor interacting with 
population education levels. Income per capita was omitted from the 


equation since education and income are usually highly correlated 
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(greater than .91 in the present study). Therefore, to the extent 
that levels of education are associated with income, the equation 
elaborates the E = f (I) function used in the first dimension of the 
model. In its reduced form, the equation 

log X, = log B+ e5 log Xe + eg log X7 
is an aggregate demand function similar to the individual demand 
function used by Schaafsma. 

It was shown in Chapters IV and V that the interaction of Xo 
and X, produced coefficients in the 1.47 to 3.74 range for education 
level, and that increases in the proportion of population aged 18 to 
24 were significant in only three provinces. The results do not 
necessarily indicate greater responsiveness of expenditures to increases 
in education levels since the two predictor variables were highly 
correlated in all provinces. However, there is evidence that increases 
in the stock of human capital were more closely associated with 
expenditures than the rise in proportions of population aged 18 to 24. 
The exceptions to these findings were Newfoundland and Prince Edward 
Island. A second equation, in which participation rate was substituted 
for the age group measure, resulted in the education level coefficient 
being the only predictor of expenditure variation in all provinces. 
Derived coefficients were, for the most part, identical to those 
produced in the original equation. 

The assumptions necessary for the acceptance of X7 as a proxy 
for education level were discussed in Chapter III. In a critique of 
the Harbison and Myers definition one writer noted that the stock of 
human resources was, perhaps, not a measure of the actual education 


level but, a measure of the pace at which people were making additions 
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to the stock (Sen, 1969, p. 71). In other words, Xz could be a measure 
of recent educational attainment rather than a proxy for education 
level of the entire population. Under such conditions, the high 
correlation between education level and expenditure can be explained 
as a consumption relationship. Increases in the numbers of eligible 
students as well as increases in the number of recently "educated" 
people who: (1) wish to continue their education, or (2) use a 
portion of their relatively higher incomes to support the education 
of others, or (3) pay relatively higher taxes as a consequence of 
increased earnings, generate demands for greater public and private 
spending on higher education. In the short run, 

we can expect the flow of current education will depend 
very much on this kind of (personal income per capita) 
consideration than (per capita personal income) itself 
will depend on the flow of current education (Sen, 1969, p. 71). 
An econometric relationship between population variables and 
public school expenditures formulated by McMahon (1970, p. 251) 
stated that: 
larger percentages of children and larger enrollments lead 
to larger propensities to spend in lower income states that 
taper off in the high income states where birth rates 
decline. 
To what extent is this relationship valid in the Canadian provincial 
context over time if expenditures be defined as university per 
student operating expenditure? 
Table 6.2 contains a comparative rank ordering of three 
variables in each of three years of the period under study; per 


student operating expenditure (X1), participation rate (Xg), and 


absolute size of enrolment (Enr.). Proportion of the population 
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aged 18 to 24 (X¢) is entered in percentage form because of the 
slight variation between provinces in most of the years under study. 

Newfoundland, the province with the lowest per capita income, 
had the lowest participation rate in each of the three years... By 
contrast, the proportion of the population in the relevant age group 
was the highest in Canada. Only in the last year of the decade did 
Newfoundland's expenditure position show a marked improvement, 

New Brunswick's expenditure position and participation rate 
deteriorated over the decade, while its 18 to 24 age group grew as a 
proportion of the population. Another province with low per capita 
income, Prince Edward Island, showed no improvement in its participation 
rates or expenditures in relation to those of other higher income 
provinces, yet, by 1969/70, it had a high proportion of its population 
in the 18 to 24 age group. Only Nova Scotia's record offers some 
justification of the McMahon hypothesis. While the proportion of 
population in the relevant age group rose over time, the province 
maintained the second highest participation rate and improved its 
expenditure position in relation to other provinces. At the same 
time, its per capita income remained lower than that of Central and 
Western Provinces. 

To the extent that X¢ reflects birth rate increases in the post 
World War II decade, there is little evidence to support a tapering 
off in expenditure in high income provinces. The ratio expressed 
in X¢ increased in all Canadian provinces throughout the decade. 

Since Nova Scotia's expenditures were the highest in the Maritimes, 
and tended to improve relative to those of its neighbours in the 


last years of the decade, a comparison of the expenditure gap 
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between high and low income provinces can help to validate the 
"tapering off" proposition. In 1967/68, Ontario's per student 
expenditures were ten percent higher than those of Nova Scotia, in 
1968/69 they were 34 percent higher, and in 1969/70, 31 percent 
higher, Alberta, the province with the second highest per student 
expenditure, and the third highest per capita income had expenditures 
that were eleven, seven, and eleven percent higher than Nova Scotia's 
in each of the last three years of the decade. 

It would appear that financial arrangements made under the 
Fiscal Arrangements Act (1967) helped Nova Scotia to reduce the 
expenditure gap with Alberta, and to a much lesser extent, with 
Ontario. In 1966/67 Alberta's expenditures were 19 and Ontario's 35 
percent higher than Nova Scotia's. In addition, during the last 
four years of enemieedaas cumulative percentage increases in per 
student operating expenditures amounted to 61 percent in Nova Scotia, 
52 percent in Ontario, and 42 neveent in Alberta. Nevertheless, 
the expenditure gap still remained and, once again, showed signs of 
increasing toward the end of the decade. Since proportions of 
population aged 18 to 24 were almost identical in all three 
provinces, it is difficult to accept this factor as a contributor 
to the "tapering off" of expenditure in high income provinces. If 
anything, it was the maintenance of Nova Scotia's high participation 
rate and associated expenditures that apparently led to a 
closing in the expenditure gap. This situation may have been only 
of a temporary nature. The empirical data suggests that in the 
long run, higher per capita income must accompany increases in 


absolute numbers of students if the disparity in expenditures is to 
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Table 6.2 


Comparative Rank-Ordering of All Provinces for University Per 
Student Operating Expenditure, Participation Rate, Size of 
Enrolment, and Proportion of Population Aged 18 to 24 

1961/62, 1965/66, and 1969/70 


ru Sneath. a cS ea 


Province Expenditure Participation Enrolment Prop'n. of 
rank rank rank pop'n. 18-24 
For aren am An 
1961/62 
Newfoundland 10 10 9 10 
Prince Edward Is. 9 7 10 .09 
Nova Scotia 7 2 6 yi0 
New Brunswick 8 4. 8 09 
Quebec 4 5 1 ge hi) 
Ontario 1 9 2 09 
Manitoba 3 3 5 09 
Saskatchewan 6 6 v4 .09 
Alberta 2 8 4 09 
British Columbia 5 i. 3 .08 
1965/66 
Newfoundland 10 10 9 real 
Prince Edward Is. 9 8 10 .09 
Nova Scotia Fi 2 7 At 
New Brunswick 8 7 8 re 8 
Quebec 6 6 1 mys 
Ontario 1 9 ed 10 
Manitoba 4 4 6 ie) 
Saskatchewan > | 5 ay 8 
Alberta 2 5 4 Le 
British Columbia 3 1 2 By 0 
1969/70 
Newfoundland 6 10 9 to 
Prince Edward Is. 9 8 10 ah | 
Nova Scotia B 2 6 ele 
New Brunswick 10 7 8 ey 1S 
Quebec 5 2 z ES 
Ontario iL 6 1 12 
Manitoba 7 4 5 = ee 
Saskatchewan 8 5 7 Ue 
Alberta 4 1 4 “pe gh 
British Columbia 4 3 * iii 
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5 
be reduced, 

Another method of comparing the response of expenditure to 
population factors is presented in Table 6.3. The education level 
measure (X7) was removed from the E = £(P) equation so that the 
interaction of proportion of population aged 18 to 24 (X¢6) and 
participation rate (Xg) could be better ascertained. The table 
includes partial elasticity coefficients derived from the regression 
of X¢ and Xg on Xj, and a rank ordering of provinces based on a ten 
year average of per student operating expenditures. 

The findings suggest that expenditures were more responsive to 
changes in population measures in low expenditure provinces than in 
provinces that achieved relatively high levels of per student 
expenditures. Nonetheless, elasticities in the two to four percent 
range were not sufficient to overcome the real expenditure gap with 
higher income provinces whose population-expenditure elasticities 
approximated unity. 

The absence of research dealing with responsiveness of 
university expenditures to population characteristics leaves the 
present findings to be validated by future studies. There is some 
indication, however, that higher education expenditures have 
responded to population growth in a manner quite different from 
>The expenditure position of Nova Scotia in relation to Ontario and 
Alberta was documented in some detail since Nova Scotia was the only 
"low income" province that improved its relative expenditure position 
over time. Quebec's figures are not strictly comparable with those 
of other provinces because of structural changes in that province's 
system of higher education in the last years of the decade. The 
position of Newfoundland, Prince Edward Island, and New Brunswick 


vis-a-vis the expenditure gap was, naturally, even more severe than 
that of Nova ‘cotia. 
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Table 6.3 


Elasticity Coefficients Derived from the Stepwise Regression of 
Proportion of Population Aged 18 to 24 (X6), and Participation 
Rate (Xg) on the Dependent Variable; All Provinces, 
1960/61 to 1969/70 


ne en Re ee 


Province Expenditure X6 Xe R2 Constant 
rank 
a es a 
Nfld. 9 8.07 89.98 15270 1 
is Bs 10 2.62 83.92 13.208 
NS, 7 1384ue 91788 11.616 
NB. 8 S98" o08s80) 196.67 124275 
Que 5 1¥389 65.66 PLS 717 
Ont 1 15192096993 10.826 
Man 3 190220290, 66 9.964 
Sask. 6 by 3%74094.43 638 
Alta. 2 SOpengs 763 92636 
BC. 4 bh. Z5¢eri404 92734 £27750 


expenditures for public education. Whereas the present analysis is 
in agreement with that of Sharples with respect to the greater 
responsiveness of recent expenditures to population vis-a-vis 

income levels (1971, p. 79), the population expenditure elasticities 
shown in Table 6.3 are in reverse of the trend exhibited in his 
findings. In general, the Sharples study noted higher population- 
expenditure coefficients in relatively high per pupil expenditure 
provinces during the period 1957 to 1966. Unfortunately, the study 


provides insufficient data with which to compare age level composition 
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relationships to per pupil expenditure. Until such data are analyzed, 
there is little value in speculating about the differing responsiveness 
of public and higher education expenditures among the Canadian 


provinces, 


V. THE RELATIONSHIP BETWEEN FISCAL RESOURCES AND EXPENDITURE 


It is not surprising to find that the relationship between 
higher education expenditure and government activity in the public 
sector has been a subject of only recent concern. The characterization 
of a university-government relationship has not been a feature of the 
American literature dealing with the economics of higher education. 
Even in the Canadian context, the growing reliance of universities 
upon government funds has received hesitant and begrudging recognition 
(Cameron, 1969, Hurtubise and Rowat, 1970). Indeed, there is ample 
evidence to suggest that university expenditure is perceived 
solely as the outcome of the interna of university operations (Bladen, 
1965). The government role is described as simply that of financier, 
having little or no control over expenditure. Provincial unwillingness 
and/or inability to support university financing is treated, inthis 
perspective, as a possible manifestation of weakness in financial 
negotiations with the Federal government. 

The perpetuation of this attitude overlooks the reality of 
university and government roles in the present, and discourages any 
appraisal of a changing relationship. Any number of policy 
statements (e.g., Government of Alberta, 1970) testify to the 


proposition put forward in this study, namely, that university spending 





















+ 
“4 ctor A 
-bexvisus ots s786. cova liinll .savs tbaagxe 12 ae 






seensyianogess acireittiby si tuods anijslussqa a cule sf igueauae 
ar " tu 7 


nstbars? sii entra eétydibnsqxs nolijnsubs turgid bun oth dq f 


rs 7 i 4 


o us en 
> 
- SaUTTaMGIKS GMA 2EDAUOeBR IAOeTI “HaWTse TIWSMOTTAL me 3 wat 
=~ - 


ssaswied qidecolisiss sdi isdi bati of gaiaitqree Jom ef 91 eee 
a oe -— 
ofidug Sn3 ni yviiIvijos jnsmnitevog, tne sive tonedk notisoubs hei atd 


» 


nobyseiazsivexsis srl .orsonoo Jnsosz +¢Ino i fosidue Bs ased | ‘od 303 oe 
bic 


7 


lo S'tudhsi 5 coed Jon sar E ’ TSM TIVO) -yilens v owt 'o 


jiitw aatissb s' viaxoabt sca " 
latevinu io sone 33 oN Ts off) .oxSanos wal =) ods. er 


tjingoos2 anigbusged bas igsil: ‘ 287% e6i about come 


af i q 2! 8 { st S id + ‘ 4 \ , wil oF. ore g J d iJ at H P * aer nora) 
Pa @ P A =~ 
vor (4o7 af e2 WI Born od « $ Viti 1s mJ 4 s09RuUG o3 comstitv ™ 
, : = : 
| os ‘ 2 ‘ : ‘Init att to smeodue ada es ylsic 
Dad) 
om} 4 “wm? > 4 44 r ‘ ' *. ‘ e 7 
eeeseNehe + = JAR YAGENS BS DSCIF vp al Slot Jnoierisveg © off ~ “ 
’ . : a 
— Ve ee Pan tae Pu Arlt ith he ree : se — 7 o reed 
¢ SSHTLS eV MI L217 4 -S2i1 J J Geqr 5 th Oo f rE on xO eiszait nie 


¥ 





i #23 nk ~betaetd ek yatowanil yilexvinw syioqawe of ystitdar 79 Dit 





r - - _ 7 ir 
a) ; ‘ i a os a : ? : ee : 
_ Dsioabakt wit eeamiase io noltastyylinam sidiesog « a8 , a1 ert 


ro agres 





‘ e 



















Laie 





a . ar ad 477i Tau o2 f 2 * +. - 
Me ~. -Jeimaxevog Psished aria” ay av on é 
Abi 


Li 7 
to tf sia eid adooBrevo Shuy i365 esi. 46. nelpertogee ie 
eum Ta 


‘ og wos b bas | ations oly ak akon on 
par 3 = lean % a rT ; ; 


ha i Seni at pA, 


= ‘ 
) 





a ve 


rt » ah 





141 
is, and will remain, linked to programmes and priorities identified 
by both provinces and institutions of higher education. Therefore, 
the fiscal resources-expenditure dimension of the model is concerned 
with a most crucial aspect of the relationship; the availability 
and use of government revenues, and their relationship to expenditure. 

The finding that a province's willingness to sacrifice some 
measure of total personal income for higher education was, in almost 
all cases, the leading predictor of variation in expenditure, is 
not without precedent. In the few studies of public or higher 
education that made use of well-formulated models of expenditure 
determinants, measures of effort were found to be most influential. 
The Gregory model, discussed in Chapter III, isolated state effort 
as the second highest predictor of state appropriations for higher 
education after the inclusion of an eligibility factor. Other 
studies, in which various measures of fiscal effort were found to be 
Significantly related to school expenditures, are reported in 
Hickrod (1971). 

The direction of association between effort and expenditure 
has been a topic of much debate in educational finance since the 
publication of Dye's finding that higher per pupil expenditures had 
low or negative correlation with fiscal effort in high income 
states (1967, p. 34). The present findings show an rX1.Xj9 greater 
than .91 in all Canadian provinces, the variation being too small 
to support any such contention over a ten year period. 

It has also been suggested that higher levels of income have 
a lower correlation with effort than do lower income levels (Gregory, 


1967, p. 134). Table 6.4 contains results for the correlation of 
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of X, (income) and X19 (effort) in each province over the decade 
1960/61 to 1969/70. The provinces are ranked according to average 
levels of per capita income over the same period. It can be seen 
that the contention holds little validity for the pattern of income- 
effort for higher education relationships in Canada during the period 
under study. In fact, effort and income were generally more closely 


associated in high income provinces ® 


Table 6.4 
Coefficients of Simple Correlation Between Fiscal Effort (X19) 


and Per Capita Personal Income (X ); All Provinces, 
1960/61 to 1969/70 


Nfld. PEI. NS. NB. Que. Ont. Man. Sask. Alta. BC. 
ES OS EEE SAI ie I AR NEES ERE RE a ans his ETL oN 
rX2.X10 ey Fie eeu soo . 88 ihe) 296 81 feds tees tebe] 


Income rank 10 9 7 8 5 1 4 6 3 2 


The annual ratios of provincial operating grants to universities 
to total personal income are presented in Table A10, Appendix A. Of the 
four provinces that persistently increased their year to year effort 
ratios, Ontario, British Columbia, and Alberta were in the relatively 
high income, high expenditure category, while Nova Scotia ranked, on 
the decade average, as the seventh highest income and expenditure 
province. All other provinces reduced effort at one or more points 
It should be noted that previous research cited in this section was 
cross-sectional. The longitudinal findings contained herein are not 


strictly compirable, but do suggest that the pattern of dynamic 
relationships is considerably different from that established in 


fixed periods of time. 


-s 


» 



















$e) Se 
tl . 
“4 % A - fi ie 4 
shbooab Aj Ysvo s2ucvotqd i5sa mt (F202 39) Oi 
egu7ave of gribsooos badnat sib tsoqivotg 9 
qeen od apo J] ,bottaq amae |ns T3aVvo 
‘ P pg t cee « , i 
woo iv T1953 G ¢ i: Vd 4 », Ba af i j 
=. heen 
ars . ake Brett ra nt rt darnrots joy nol su be efigid tol 3 1 
3 bin 
faeols a vi i Smo0ont fii bI977 ton2 o -vbute x ET 
- r a we ld ¥ pe ad we 
“255! wont detd at bezatoonae 
: as 
. 
a 
.0 ,fdnt "i 
a —— > 
(gk) ar028! lof notdalewwed ofgmt? Yo asasiaiisg 
Jd ; = . 7 
} i i i ae 97 bas 
' 
' if 
4 as 
Fa j E G } ‘ af vi + aT | 
‘?] [ th \ —" 
, 7X “— , vi™ 
| 
C ( 8 Or tneT sa 
ee = — - - —_ i _—— 
BSi3: [ats u if 10.) ; o : Bs a sat 
of 30. .A xthasqaA .0 . t fenoeteq Ie 
! 
a . 
10325 + SY. O27: TBs rs BSTo! Vid iuravsed7 Jaks seat a IMe 
= 
a Vlavitelss 943 ni s19W stisdiA bre ,.sidawlod deloiad: ,okaaia0 <0 | 34 
ae a oo 7 — 
ts - 
_ 


mo, 


a a? 
- - 
ve : 
— _ a 


LA 
nto 


o. 






bovnsy 
sivaibasgys boar 


bia Ae 





Stut tbroqus dated .omoon : ig : 


e 


tee Vg s4aio ILA 
+e ‘ 


et A sop lf 
BLJ0O3G BVO 


oT try eV 





og9765 






\ 
ugar Jasifgtd rincsyvar = i eh 










oge 


— 


stem 10 S90 Js 3 1OtIs bSsube3 


143 
in time. Therefore, in these cases, the data shows no tendency of 
higher vs. lower income provinces to reduce effort and still maintain 
high levels of expenditure. The fact that this could have been 
accomplished, and indeed was in many cases, does not necessarily 
validate the proposition that increased income results in a reduction 
of effort (Dye, 1967, p. 35, McIntyre, 1969, p. 271% 

There is, finally, the possibility that relatively low income 
jurisdictions have, or will, maintain higher effort ratios than high 
income centres in order to provide comparable educational services. 
Table 6.5 compares the effort ratios and income and expenditure 
rankings for all provinces in three years of the decade. Saskatchewan, 
in 1961/62, exhibited the highest effort ratio and had the seventh 
highest per capita income. Yet, its per pupil expenditures fell below 
those of Ontario, British Columbia, Alberta, Manitoba, and Quebec, 
all of which had higher income but lower effort ratios. By 
1965/66, Saskatchewan's effort ratio was second highest and its 
income position had improved, yet its expenditures still remained 
behind three higher income provinces that exhibited less effort. 

In 1969/70, its effort was the lowest in Canada while its income was 
sixth highest. In that year, Prince Edward Island displayed the 
greatest effort but ranked ninth in both income and expenditure. 

In conclusion, there is little evidence to support a consistent 
maintenance of higher effort on the part of lower income provinces 
in relation to their wealthier neighbours. This phenomenon may 
have emerged in the Atlantic Provinces in the period after 1967 
but, only time will tell if it can be maintained. 


The partial elasticity coefficients for the effort-expenditure 
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Table 6.5 


Comparative Rank-Ordering of All Provinces for University Per 
Student Operating Expenditure, Per Capita Personal Income, 
and Effort (in percentages); 1961/62, 1965/66, 1969/70 


nn 


Expenditure rank Income rank Effort (7) 
Soe penne ee ee ee ee COe SY POY Ctudint exnesditeces. _ 


1961/62 
Newfoundland 10 10 -0010 
Prince Edward Island 9 9 .0013 
Nova Scotia 7 6 ~0015 
New Brunswick 8 8 .0025 
Quebec 4 2 .0025 
Ontario 1 1 -0020 
Manitoba 3 4 0038 
Saskatchewan 6 7 -0040 
Alberta 2 3 .0038 
British Columbia J Z -0024 

1965/66 
Newfoundland 10 10 -0011 
Prince Edward Island 9 9 .0016 
Nova Scotia v | 7 .0040 
New Brunswick 8 8 .-0036 
Quebec 6 6 -0034 
Ontario 1 1 . 0042 
Manitoba 4 3 -0050 
Saskatchewan 5 a -0056 
Alberta 2 4 .0068 
British Columbia at 2 0046 

1969/70 
Newfoundland 6 10 -0129 
Prince Edward Island 9 9 -0178 
Nova Scotia IS 7 -0129 
New Brunswick 10 8 Gi22Z 
Quebec 3 3 .0085 
Ontario i 1 0123 
Manitoba 7 4 -0116 
Saskatchewan 8 6 .0112 
Alberta 2 2 S052 
British Columbia 4 2 -0107 
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relationship, which were significant in seven provinces, indicate 
that expenditures did not grow more than proportionately to the 
increase in effort. If the purpose of appropriating an increasingly 
larger share of income for higher educational grants was to raise the 
level of educational services represented by per student expenditures, 
the derived elasticities suggest that the Atlantic Provinces, in 
particular, were not very successful in this regard, This conclusion 
is warranted by both the empirical findings presented in Chapters 
IV and V and by the data presented in Table 6.5. 

The removal of the other four fiscal measures from the 
E = £(F) equation permits a more precise investigation of the 
effort-expenditure relationship. The findings indicate that, over 
time, expenditures were only slightly more responsive to increases in 
effort in four Western Provinces than in the Maritimes. Gurtatale was 
able to maintain the highest level of per student expenditure with 
relatively low effort because of its large personal income base. 
Quebec's .58 coefficient does not necessarily provide an adequate 
representation of its position because of adjustments in the criterion 
variable structure accompanying the introduction of the CEGEP (See 


Table 6.6). 


Table 6.6 


Effort-Expenditure Elasticities; All Provinces, 1960/61 to 1969/70 
endl dancttn eR EES From Che Taare sincere Ste Telerieeeeie 
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To the extent that fiscal resources within a province 
represent a product of personal income, they can be, and have been, 
portrayed both totally and proportionally. As has been shown in this 
dimension of the model, no single characterization of total fiscal 
resources and their use provides an expenditure elasticity 
approaching the coefficients derived in the E = f (Ip) dimension. 

Once the interaction of fiscal variables has taken place there 
emerges a range of elasticities that are invariably less than unity. 

The relationships between particular fiscal resource measures 
and expenditure were described in Chapter V. Since the purpose 
underlying the analysis of this dimension is to isolate important 
relationships between variables, some feature common to the fiscal 
resources-expenditure relationship in all provinces might be used 
as a point of reference. The effort variable seems to provide such 
a starting point because of its leading predictive power in seven 
of the ten provinces. 

Table 6.7 contains elasticities for the effort and three other 
resource-expenditure functions described in the model. The elasticities 
are derived from a comparison of annual percentage increases in Xq 
(provincial own source revenue), Xjq (effort), X11 (sectoral ability), 
and X19 (federal transfers ) with annual percentage increases in the 
dependent variable. Xj3, the mix of government spending for higher 
education, has been omitted from the table since its relationship 
with the criterion is consistently negative. 

The cerived elasticities for individual expenditure 
relationships are not identical with results obtained in the inter- 


active model. This can be explained by the fact that individual 
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elasticities do not take into consideration the level of 
intercorrelation between explanatory variables. Nevertheless, 
the Table 6.7 results imply that the interactive model does not 
exaggerate the responsiveness of per student operating expenditures 
to fiscal resource measures. Elasticities tend to remain below 
unity no matter which method is used for their calculation. The 
maximum deviation of results in Table 6.7 from findings shown in 
Table 4.9 (page 64) is one half of one percent, and the modal 
deviation is one fifth of one percent. 

Expenditures were, in general, most responsive to increases in 
provincial asin Source revenues in the Atlantic Provinces, the region 
that exhibited the lowest effort-expenditure elasticities over the 
decade. This finding is consistent with the observation that low 
income jurisdictions are unable to improve their per capita (or, in 
this case, per student) expenditure position vis-a-vis higher income 
areas even though expenditures are more responsive to revenue 
increases in lower income areas (Bird, 1970, pp. 117 - 122). For 
example, while British Columbia and New Brunswick display equal 
elasticities for the provincial revenue-expenditure computation, 
the former had a .47 expenditure response to effort, while the latter 
increased spending only one third of a percent in association with a 
one percent increase in revenue. 

The sectoral ability-expenditure elasticities do not follow 
any pattern in relation to other measures. Quebec, Manitoba, and 
New Brunswick had the highest ability-expenditure coefficients but 
ranged from high to middle to low in their expenditure response to 


effort in relation to other provinces. It could be that Xj] was 
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more representative of policy decision about education spending in 
these three provinces than in the others. This possibility requires 
further investigation since present documentation provides little 
information about the bases upon which provinces choose to allot 
funds among various educational enterprises. 

Expenditure responsiveness to federal transfers for purposes 
other than higher education was highest in provinces with agriculturally 
based or extractive economies, namely Prince Edward Island, 
Newfoundland, and Saskatchewan. While these provinces generally had 
difficulties financing higher education, the unexpected inclusion of 
British Columbia, ahead of New Brunswick, as the province with the 
fourth highest transfer-expenditure elasticity, casts some doubt on the 
proposition that federal payments might be stimulatory to "other 
service" expenditures only in relatively low income jurisdictions 
(Osman, 1966, pp. 371 - 372). 

The resources available to a province for the financing of 
higher education have been studied in both absolute and proportional 
terms. Total revenues were made up of those derived from "own 
sources", and from the Federal Government in the form of transfer 
payments. The use of such revenues was studied in terms of effort, 
sectoral ability, and relative effort of provincial to federal 
government spending. The analysis was based on the assumption that 
resource availability, and its use, cannot be viewed as an additive 
influence on expenditure. Rather, expenditure is a product of the 
interaction between the availability of scarce resources and decisions 
related to their use. 


The aialysis resulted in the derivation of several significant 
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Table 6,7 


Individual Fiscal Resources-Expenditure Elasticities, 
All Provinces, 1960/61 to 1969/70 


Xo X10 X11 Si 
Lee 
Newfoundland 4 ie. ae me 15,02 
Prince Edward Is. 1.21 od 7 , O2 tno 
Nova Scotia . 84 Rok 54 Mel: 
New Brunswick yal =U) RAS, 6/3 
Quebec .O3 58 mal wit2 
Ontario ey 4 L Poy) «20 
Manitoba my | 44 “10 (23 
Saskatchewan ZOOL ~42 eG BS Be 
Alberta 03 - 46 ek) Sas | 
British Columbia afz -47 es Ashe. 


Explanation of Symbols: 

Xg - Provincial own source revenue 

X10 - Provincial operating grants to universities as a proportion of 
total personal income 

X11 - Provincial operating grants to universities as a proportion of 
net provincial expenditure on education 


X12 - Federal transfer payments for purposes other than higher 
education 


SS eee ee EEE eee 
SSE LE EE SS a 


associations between predictors and the éGriterion. In general, 
provincial effort to finance higher education was isolated as the 
variable most closely associated with changes in expenditure. However, 
the pattern was not uniform either in its application to all provinces, 


or in its association with other fiscal measures within provinces. 
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Nonetheless, while there appeared to have been factors at work within 
three provinces that created a departure from the general findings, 
in only one case (New Brunswick), did the total revenue variables 
appear more closely associated with variations in expenditure than 
measures of resource use. Future studies might benefit from this 
finding since, to the extent that use of resources can be characterized 
as a policy consideration, it departs from the general isolation of 
fixed amounts of resources as being of prime importance in "determining" 
levels of expenditure. There is evidence that decisions related to 
resource distribution will, over time, be more important to the 
achievement of expenditure levels than simply resource availability. 
VI. THE RELATIONSHIP BETWEEN UNIVERSITY REVENUES, 
PROGRAMME, AND EXPENDITURE 
The results obtained in this dimension of the model are similar 
to those found in an earlier study of university costs (Tu, 1971). A 
comment on that work is pertinent to the present findings. 
In an effort to obtain the most reliable cost projections, 
a number of models were constructed and tested. Step regression 
analysis was used, and so was the well known quadratic cost 
function. But there was no evidence of any uniform patterns 
The negative findings suggest that historical costs are largely 
a matter of policy, not the result of any deliberate attempt at 
maximization or minimization; and economic theories based on such 
maximization or minimization become largely inoperative (Peitchinis, 
UA Ff Agieg > peat EB hs 
Though there is some debate over the specification of variables to be 
used in studies of "costs" vis-a-vis "expenditures", the development 
of particular models to explain one or the other function does not 
guarantee the establishment of generalizable patterns of behaviour 


(Bahl, 1969, pp. 550-552). This situation is exemplified in the 


findings of b»th the present study and the Tu research. 
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The predictive power of this dimension is fairly reasonable 
but, it fails to identify uniform associations between expenditure 
and any one or two of the independent variables. This failure may 
be a reflection of the way in which programme measures interacted 
with alternative revenue sources. Whereas the former did not display 
much variation during the decade 1960/61 to 1969/70, revenues and 
expenditures showed considerable change in their year to year 
movements. Aside from the possibility of policy factors having been 
related to expenditure levels, it would appear that absolute, and 
not proportional enrolments, were also instrumental in raising 
operating expenditures. 

Though more reliance upon one, as opposed to another income 
source, was a feature of all provincial systems of higher education, 
the uniform predominance of provincial revenues was not achieved 
until 1967/68. Controlling for all other variables, this measure 
emerged as a significant predictor of changes in expenditure in 
five provinces. Provincial income-expenditure elasticities based 
on percentage changes in X,, and Xj are shown in Table 6.8. . The 
results imply that expenditures were far more responsive to increases 
in the proportion of university operating revenues from provincial 
sources in Alberta than in any other province. Only two provinces, 
Newfoundland and New Brunswick, display elasticities well below unity. 
Since the proportion of operating revenues from provincial sources 
includes funds transfered under the Fiscal Arrangements Act (1967), 

a calculation of expenditure response to provincial grants after 
1967 is included in Table 6.8. The generally lower elasticities are 


attributable to a tapering off in both revenue and expenditure 
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increases in the last two years of the decade. Alberta still 
displayed the highest elasticity while Newfoundland and New Brunswick 
retained their previous positions. 

Federal grants-expenditure elasticities are shown for the 
period 1960/61 to 1966/67, a time in which positive elasticities 
can be expected. The greatest response of expenditures to increases 
in the proportion of operating income from federal sources was 
characteristic of provinces having relatively low provincial grant- 
expenditure elasticities. 

A meaningful interpretation of the other source revenue- 
expenditure association is not possible. Fluctuations in X47 
discount the computation of directional elasticities. Suffice to 
say that all coefficients would be less than unity ranging from a 
high in Prince Edward Island to a low in Ontario and Saskatchewan. 
Insofar as many of the proportional programme measures are also 
subject to infrequent variation over time, their comparative 
associations with expenditures, in the form of elasticities, is not 
a reliable indicator of interprovincial positions. 

In conclusion, the findings give little indication of a 
generalized behaviour of expenditures in response to alternative 
revenue sources and programme levels. There is evidence, however, 
of higher provincial income-expenditure elasticities in Central and 
Western Provinces, and greater responsiveness of expenditures to 
federal income in the Atlantic region. Changes in the composition 
of enrolments had a mixed association with changes in expenditure, 
greater responsiveness not having been restricted to high income 


and/or high expenditure jurisdictions. 
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Table 6.8 


Individual University Revenue Source-Expenditure Elasticities, 
All Provinces, Selected Periods 


eee 


Income sources 


Provincial Provincial Federal 

60 /61-69/70 67/68-69/70 60/61-66767 
cee Sy SS a a ee ee 
Newfoundland 46 wou 2.41 
Prince Edward Island 1.06 44 Jou 
Nova Scotia 290 oo pee | 
New Brunswick s0e 76 LOY 
Quebec Ree fe] «43 . 80 
Ontario 1.08 p62 -26.00 
Manitoba 1.82 765 1.00 
Saskatchewan | Daley 2 <ol 12.20 


Alberta a. 30 1.09 an OY | 


British Columbia 125 . 69 elt pee 
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CHAPTER VII 


SUMMARY AND CONCLUSIONS 


I. INTRODUCTION 


This study has been concerned with an analysis of factors 
associated with variations in university per student operating 
expenditures among and within the provinces of Canada. The analysis 
was placed within the context of a growing relationship between 
universities and provincial governments. Therefore, the study has 
involved (1) the formulation of a theoretical model that specified 
the nature of the university-government relationship, (2) a 
systematic statistical analysis of the association between the 
model's dimensional measures and expenditure, and (3) an 
elaboration of the findings from the point of view of their 
generalizability and application to future research. The present 
chapter will summarize the major findings and suggest areas for 
additional research. 

The multi-dimensional model used as a basis for the empirical 
analysis of this study had its theoretical origins in studies of 
the economics of higher education. The form of the model was 
dictated by the particularly Canadian characteristics of this field 
of enquiry. The model did not purport to include the necessary 
and sufficient conditions for a study of the economics of higher 
education in Canada. Rather, it focused on four dimensions that 
had been recognized and debated within the literature. 


The investigation of the effects of changes in (1) economic 
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growth, (2) population characteristics, (3) fiscal resources, and 
(4) university revenues and programme on the most recurring portion 
of university expenditures required the selection of suitable 
variables which would be representative of these factors. Such 
variables were selected from studies related to the analysis of 
public expenditure or, were constructed on the basis of several 
critiques of previous research. 

Elasticity coefficients were employed to describe the 
associations between inter-dependent variables. Derived coefficients 
indicated the relative change of one variable with the corresponding 
change of an associated variable. Since the analysis dealt with a 
time-series of data for the period 1960/61 to 1969/70, a modification 
of stepwise regression analysis was used to isolate significant 
associations with expenditure over time. The conversion of all 
variables into logarithms resulted in the estimation of the 
proportionat? change in expenditure associated with a given 
proportionate change in independent variables. The equations 
basic to each of the four dimensions were: 

L.gelogax)«=elogcArctse1blogsxe 
where A is a constant, X; is the dependent variable, and e X9 
indicates the responsiveness of per student operating expenditures 
to a change in per capita personal income. 

2s ddogax) (=htogi Bet egelogXpatecGulosiay 
where B is a constant and e X¢ and e X7 are the partial elasticities 
of expenditure in relation to changes in the proportion of the 


population aged 18 to 24, and education level respectively. 
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3. log Xj; = log C + eg log X9 + eg log X10 + e190 log Xy] 
+ e371 log X12 + e12 log X13 

where C is a constant and e X is a measure of the responsiveness of 
expenditures to provincial own source revenue (X9), effort (XjQ), 
sectoral ability (Xj 1), federal transfer payments (X12), and the 
mix of government operating expenditure on higher education (X73); 

4. log X; = log D + e44 log X15 + e15 log X16 + e416 log X17 

+ e17 log X1g + e1g log X19 
where D is a constant and e X is a measure of the responsiveness of 
expenditures to (a) proportion of university operating income from 
provincial sources (X15), federal sources (X16), and other sources 
(X17), and (b) proportion of undergraduate students (X1g) and 
graduate students (X19) in total full time enrolment. In addition, 
equations (1), (2), and (3) were modified to test for associations 
between expenditures and; labour force measures in (1), participation 
rates in (2), and conditional transfer payments in (3), 
The analysis proceeded along the lines of an inter and intra 
provincial comparison of factors associated with expenditures. 
Since partial elasticities based on an interactive equation did not 
always adequately describe associations between interdependent 
variables various other statistical methods were used in the analysis. 
These included: (a) the calculation of elasticities for sub-periods 
of the decade 1960/61 to 1969/70 based on changes in the criterion 
and only one predictor, and (b) comparison of percentage changes 
in cross-sectional data. 
Finally, an attempt was made to isolate particular associations 


of importance to some or all provinces. In that: this study was an 
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exploratory analysis of factors associated with variations in 
higher education expenditure, a comparison of the findings with 
previous research in the areas of school finance and other public 
expenditures was conducted. The purpose of such comparison was to 
assess the validity of previous research findings and propositions 


in relation to the results obtained in the present study. 


II. MAJOR FINDINGS 


The major findings of this study are summarized under the 
following headings: (1) Income and Expenditure, (2) Population 
and Expenditure, (3) Fiscal Resources and Expenditure, and 


(4) University Revenue Sources, Programme, and Expenditure. 


Income and Expenditure 


The analysis of the income elasticities of university 
expenditure produced a set of coefficients exceeding unity in all 
provinces. In general, changes in expenditure over time were more 
responsive to changes in income in the Atlantic Provinces than in 
Central or Western Provinces. The overall elasticities contained 
three discernable trends, two of which took place in the Maritimes. 
Both Newfoundland and Prince Edward Island displayed dramatic 
upward shifts in their income-expenditure elasticities during the 
last three or four years of the decade. These late upward 
movements raised their respective elasticities from levels below 
unity to expenditure increases of greater than three percent in 
association with one percent increases in per capita personal 


income. Nova Scotia and New Brunswick exhibited a downward shift 
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in their income-expenditure elasticities after 1967, though the 
decline was far less than corresponding increases in Newfoundland 
and Prince Edward Island. Finally, the income elasticity 
coefficients of all other provinces tended to hold constant for 
changes in expenditure patterns. Slight upward-moving ratios in 
Quebec and British Columbia came too late in the decade to justify 
their inclusion with Newfoundland and Prince Edward Island. 

Partial income-expenditure elasticities derived from the 
inclusion of labour force measures along with per capita personal 
income in Quebec, Ontario, and British Columbia indicated a uniform 
responsiveness. Both the unemployment and service sector ratios 
emerged as significant predictors of changes in expenditure in 
Quebec and British Columbia respectively. Their elasticity 
coefficients, however, were well below unity. The findings are not 
suggestive of any general statement about theoretical association 
between economic growth factors and expenditures but, require 
further investigation with a more extended range of time-series data 
in all provinces. 

It is evident that on the basis of interprovincial 
comparisons no single income-expenditure elasticity can be identified 
as applicable to all provinces. However, despite differences in 
economic factors among the provinces, the demand for higher 
education over time, based on elasticity measure, may not be 
subject to as much variation as demand for other types of education. 
The possibility of a regression toward a mean demand level does 
exist, but this tendency cannot be interpreted as a movement 


leading to similar levels of per student expenditure. The expenditure 
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gap that existed throughout the 1960's was maintained, and even 
enlarged, despite the greater sensitivity of expenditures to 

increases in per capita income in relatively low income provinces. 
Projections on the basis of elasticities are difficult, but if 

income per capita were to increase at roughly ten percent per annun, 
and the responsiveness of expenditure to income were to be 

maintained at levels prevailing during the last three years of the 
decade 1960/61 to 1969/70, Ontario's per student expenditures would 
still exceed those of Prince Edward Island by 45 percent, and those of 


Nova Scotia by 35 percent in 1974/75. 


Population and Expenditure 


A major finding relevant to the entire model was that 
operating expenditures were more sensitive to increases in the 
proxy measure of education level than to any other set of 
interdependent factors. In addition, the high R2 obtained in this 
dimension of the model attests to the predictive capacity of 
variables that reflect some portion, or all of the educational 
attainment of populations. It should he noted that this finding 
was not unique but, in an aggregate sense, it helps to corroborate 
a similar finding derived from a study of individual demand 
schedules for higher education in Canada (Schaafsma, 1968). 

There are, however, limitations upon the conclusions to be 
inferred from the use of an aggregate proxy measure. Though education 
level may be one of many factors involved in the determination of 
income levels, and, as such, may help to elaborate the association 


between income and expenditure, it, too, is subject to the criticism 
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that a collective "taste" for expenditures is not meaningful unless 
it can be shown that individual and aggregate demand schedules are 
highly correlated. Therefore, the present finding is no more than 
an indicator of a possible association between education level and 
expenditure. 

A second limitation relates to the possibility that increases 
in the stock of human capital may only reflect recent educational 
attainment of a portion of the population. In this case, expenditures 
may be responding to increased ability of governments and individuals 
to finance higher education through the supposedly higher income of 
the "recently educated". This interpretation, however, may be far 
too narrow, since it overlooks the increasing income levels of 
other sectors of the population. There is also the distinct possibility 
of a demonstration effect in that individuals and governments might 
be willing to spend more for higher education if there are signs 
that increased educational attainment is conducive to the achievement 
of higher income and economic growth. 

A major problem in the economics of Canadian higher education 
was highlighted in several provinces, namely, that per student 
operating expenditures rose at rates far exceeding jhcresses in 
the participation rate. The underlying relationship was undoubtedly 
between expenditures and absolute numbers of students. Nonetheless, 
throughout the 1960's the problem remained one of accessability to 
university education for larger percentages of the 18 to 24 age 
group. The accompanying expenditure implications, based on 
prevailing elasticities, would have been huge increases in the 


level of per student spending. Faced with limited resources to 
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Support, but increased demand for higher education, many provinces 
created alternative, and hopefully, less expensive post-secondary 
options. 

Related to this finding was the revelation that expenditures 
were more closely associated with participation rates than with the 
proportion of the population eligible for higher education by the end 
of the decade. It could be that the influence of formula financing 
underlay the pattern revealed after 1965. Conversely, the association 
between expenditures and eligibles in the first half of the decade 
may have been a reflection of the per capita grants scheme then in 
existence. 

Finally, though expenditures tended to be more responsive to 
changes in population measures in relatively low income provinces, 
there was no evidence of a decline in birth rate, as expressed in 
the eligibility measure, as a factor associated with lower population- 


expenditure elasticities in high income provinces. 


Fiscal Resources and Expenditure 


The results obtained from the use of an interactive equation 
suggested that factors related to the fiscal resources of individual 
provinces were instrumental in changes in per student expenditure 
levels over time. The lack of uniformity in the association between 
interdependent variables leads to the conclusion that resource 
availability, and its use, is dictated by factors particular to 
each of the provinces, rather than by some commen underlying 
determinant of economic behaviour. These findings re-assert the 


need for careful case studies of the behaviour patterns of individual 
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governments and demonstrate the inapplicability of pooled cross- 
sectional analysis. 

Assuming that all other variables were controlled for, 
the effort variable, defined as the ratio of provincial operating 
grants to universities to total personal income, emerged as the 
leading predictor of change in expenditure levels in most provinces. 
Another proportional measure, the ratio of provincial operating 
grants to universities to net provincial expenditure on education, 
was the second most frequently recurring significant predictor of 
change in the criterion. These variables, in that they reflect some 
measure of provincial decision-making about the use of resources, 
may be indicative of the long range influences of policy factors 
upon the achievement of expenditure levels. 

Since all derived interactive coefficients were either equal 
to or, for the most part, less than unity, it can be concluded that 
expenditures were not very responsive to changes in the associated 
independent variables. Though interprovincial variation in 
elasticity coefficients did exist, all significant fiscal resource- 
expenditure elasticities fell within the -.33 to 1.01 range. The 
overall results imply that the disparity in provincial fiscal 
resources was not, in itself, a factor leading to great variation 
in the responsiveness of expenditures among the provinces. 

Investigation of simple correlation coefficients between the 
criterion and significant independent variables leads to the 
conclusion that there was a great deal of uniformity in the 
association between effort and expenditure among the Canadian 


provinces. E!fort and income were most closely associated in 
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relatively high income provinces. Therefore, the findings suggest 
a pattern opposite to the one quoted in previous cross-sectional 
research. Although all provinces increased their effort over time, 
there was no uniform tendency for low income provinces to surpass 
the effort ratios of their higher income neighbours. 

Independent elasticities for each of the fiscal resource- 
expenditure associations revealed that expenditures were slightly 
less responsive to effort in the Atlantic Provinces than in the 
rest of the country. At the same time, some of the highest own 
source revenue and federal transfer-expenditure coefficients were 
found in Newfoundland Prince Edward Island, Nova Scotia, and New 
Brunswick. The federal transfer-expenditure elasticity also 
approached unity in Saskatchewan. The only province that tended to 
break the preceding pattern was British Columbia whose expenditure 
response to both own source revenue and federal transfers was fourth 
highest in Canada, 

The highest ability-expenditure elasticities were found in 
high, middle, and low income provinces suggesting that the measure 
of ability may be a policy factor that is related to decision-making 
about how much of education expenditures should be devoted to 
university finance. Unfortunately, net provincial expenditure on 
education does not account for structural differences among the 
educational sectors of the provinces. It could well be that one 
province can devote more of its education budget to universities 
than another simply because it does not have to support the same 
number of educational enterprises. 


Investigation of the ability measure revealed that net 
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provincial expenditures on education, including operating grants to 
universities, had, for the most part, greater rates of increase 
than exclusive expenditures. After 1967, however, provinces may 
have used funds transferred under the Fiscal Arrangements Act to 
increase spending on other forms of education. What has been 
described as an alternating pattern of expenditures was less 
evident in Quebec, Manitoba, and New Brunswick, the provinces with 


the highest ability-expenditure elasticity coefficients. 


University Revenue Sources, Programme, and Expenditure 


The major finding in this dimension of the model was that 
there existed no uniformity in the association between interdependent 
variables within or among provinces. Controlling for the effects of 
all other variables, proportion of total operating income from 
provincial sources emerged as significant in five of the ten provinces. 
Two other revenue measures, and the graduate student proportion of 
total enrolment were also significantly associated with expenditure. 
Partial provincial grant-expenditure elasticities in excess of unity 
were identified in only two provinces, Ontario and British Columbia, 
while the graduate enrolment-expenditure coefficient exceeded unity 
only in Saskatchewan. All other partial coefficients were either 
negative or below unity. 

Reliance upon alternative sources of revenue was, over time, 
a feature of all provincial systems of higher education. However, 
since the proportion of individual sources of revenue to total 
operating income tended to increase or decrease more in one 


province, as »pposed to another, derived elasticity coefficients 
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identify only those revenue sources whose upward or downward 
movements were most closely associated with the rise in expenditure 
in any one province. Therefore, it cannot be concluded that 
provincial revenues were "more important" to the universities of 
Nova Scotia than they were to the universities of Quebec simply 
because a significant elasticity was caleulated in the former 
province and not in the latter. From the university point of view 
all revenue sources were "important". Expenditure, however, 
tended to be more sensitive to movements in one as opposed to another 
revenue source both within and among the provinces. 

The interaction of revenue sources and programme in the 
E = £(R,P) equation resulted in the following findings: 
University per student operating expenditures were most responsive 
to changes in (1) provincial support in Ontario, British Columbia, 
Nova Scotia, Manitoba and Prince Edward Island, (2) federal support 
in Newfoundland, Ontario, and Saskatchewan, and (3) other source 
revenue in New Brunswick, Quebec, and Alberta. Increases in the 
proportion of graduate students were associated with expenditure 
increases in Saskatchewan, Quebec, Manitoba, and New Brunswick, 
whereas a decline in proportion of undergraduate students was 
associated with significant expenditure response only in Alberta. 
The close assoSiation between undergraduate enrolment and expenditure 
in Alberta might be a manifestation of the influence of formula 
financing which began in 1964, 

Calculation of individual associations between revenue 
sources and expenditure revealed that provincial source income- 


expenditure elasticities for the entire decade were well in excess 
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of unity in the Prairie Provinces and British Columbia. A similar 
calculation for the period after 1967 resulted in much lower 
coefficients with Ontario and the Western Provinces having higher 
elasticities than Quebec and the Atlantic Provinces. Expenditure 
response to changes in federal income prior to 1967 was highest in 
Saskatchewan followed by Prince Edward Island, Nova Scotia, and 
New Brunswick. There was too much, and in some cases too little 


fluetuation in other source income, to permit reliable comparisons 


but, Prince Edward Island appeared to be the only province in which 


the elasticity equalled unity. 
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III. SUGGESTIONS FOR FUTURE RESEARCH 


The model of university-government relationships developed 
in this study could be applied to analysis in which higher or 
post-secondary systems of education would be diversified according 
to institutional size. Such research would help to validate and 
elaborate the aggregate findings of the present study, particularly 
if the results of cost analysis studies of individual institutions 
were incorporated into a more refined definition of the expenditure 
base. 

The present findings suggest more careful consideration of 
policy factors. A refinement of the dimensional model, particularly 
in the areas of fiscal resource use and university revenues and 
programme, could accomplish this purpose. It is suggested, on the 
basis of the present findings, that policy factors not be considered 
as a separate dimension of the relationship between educational 


institutions and government. 
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